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Publisher s Letter 


Banning incandescent lamps 
will have negligible effect on 
greenhouse gases 


It is about time some logic was brought to bear on 
this hysteria about global warming. 

Even if it is really happening (yes, yes the glaciers 
are melting but they have been doing so for hundreds 
of years) and even if some of the warming is caused by 
human activity, we need to take a measured response. 

If we assume that a good portion of the current global 

warming is caused by human activity, what are the 

major contributors to it? They would seem to be land 

clearing, coal mining and coal burning and oil consumption in all its forms (mainly 
for transport). 

As far as fossil fuel consumption is concerned, transport and power generation 
would be the major uses. So if we decide that we must reduce fossil fuel use, we 
should be looking to more efficient transportation and more efficient power genera- 
tion as well as increasing renewable energy sources such as solar, wind and hydro 
electricity. And of course, there is nuclear power generation. 

We will also want to make major reductions on the consumption side but this is 
much harder. So the Federal government’s recent announcement of a proposed ban 
on incandescents seems like desperately wanting to be seen to be “doing something” 
(see the press release on page 11 of this issue, from Malcolm Turnbull, Minister for 
the Environment and Water Resources). By the government’s own figures, quoted in 
the press release, its overall effect on Australian greenhouse gas emissions will be 
tiny, estimated at 800,000 tonnes per annum from 2008 to 2012. Well whoopee. 

As a proportion of domestic power consumption, lighting is quite small. If we 
halve the power used by domestic lighting, it will have very little effect on our 
overall power bills and by extension, on greenhouse gas emissions. For those that 
don’t already know, the major power use in homes is for heating, cooling and cook- 
ing. Any reduction in domestic power use due the proposed ban on incandescent 
lamps will be easily swamped by the increasing take-up of air-conditioning and 
plasma TVs. 

Another factor to be considered is that most domestic lighting use is at night. That 
might seem blindingly obvious but the government apparently has not recognised 
why it might be important. The reason it is important is that most power usage at 
night is merely using the "spinning reserve” of our base-load power stations. You 
could switch all the lights off (if that was possible) and the base load power stations 
would still be spinning away, using just as much coal. 

Just as this issue went to press there came the news that Europe was likely to 
adopt the same measure to ban incandescent lamps. They gave credit to Australia 
for coming up with the idea. Normally the European community is quite capable of 
coming up with all sorts of measures to restrict trade, economic activity and freedom 
but now they are about to adopt a stupid idea from Australia. Wonderful. 

I wonder how Italian lighting companies will like the idea. Why should I be 
concerned about Italy in all of this? It turns out that most of Australia's domestic 
light fittings (apart from fluorescent battens) come from either Italy or China. That 
is why we have ended up using such a diverse range of incandescent lamps, in- 
cluding all those Edison screw lamps. Much of that trade is going to be disrupted, 
isn’t it? Many Australian lighting retailers will also find the going pretty difficult 
too, unless they can quickly source a whole range of new light fittings which are 
compatible with compact fluorescent lamps. That’s just another of Malcolm’s un- 
foreseen ramifications. 

If governments really want to reduce greenhouse gas emissions they will need 
to do a lot more hard thinking and develop some real strategies to achieve it. 


Leo Simpson 
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Off grid power for measurement, transportation, security and telecommunications industries 


Independent 
operation for weeks 


5 litre and 10 litre fuel 
cartridges are available. 

For example, an off-grid 
video camera will operate 
for up to 8 weeks on å 
single 10 litre fuel cartridge.|| 


Generate electricity without combustion, without sunlight or wind, without pollution 


Fuel cells are small, lightweight and portable, quiet, have no major moving parts and require 
no maintenance. They have an expected operational life exceeding 8000 hours of run time. 


Technical data 


Model 600 1200 1600 

Charging capacity 600Wh/day 1200Wh/day 1600Wh/day 
50Ah/day 100Ah/day 130Ah/day 

Nominal Voltage * 12V 12V 12V * 24V available on request 

Nominal Power 25W 50W 65W 

Nominal Current 2.1A 4.2A 5.4A 

Fuel consumption 1.1 litres per kWh. 1.3 litres per 100Ah 

Weight 7.3kg 7.5kg 7.6kg 

Dimensions (L x W x H) 435mm x 200mm x 276mm 

Batteries 40 to 200AH recommended 

©) 100% availability 


Maintenance free and absolutely reliable. Even under extreme climate conditions it ensures 100% availability of your equipment. This is a 

gg decisive advantage, especially in hard-to-reach areas or with critical applications such as observation posts. 

J) Fully automatic 
Automatic charge control, continuously monitors battery status as it powers your electrical equipment. If the battery's voltage sinks below 
the level pre-programmed by the user, the fuel cell activates, charges the battery, and then automatically shuts itself off. And it does so 
„~ Without any user intervention. 
(O) Remote Control 

~ Each fuel cell can be connected by an interface adapter to any RS232 interface and serviced/monitored using a cellphone, laptop or PC 

— from the office. 
(O) Theft Proof | 
Solar cells need to be placed out in the open where it is difficult to protect them against theft and vandalism. The compact fuel cell can be 
integrated into any standard cabinet or box. 
More Power 
With the control interface you can operate up to 5 fuel cells in parallel, giving you a capacity of up to 8000Wh per day. 3 


Slomar Battery Industries Ph: (08) 9302 5444 Email: matk@siomar.com 
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Headphone amplifier solution 
for serious hearing loss 

With respect to the item on serious 
hearing loss on page 101 of the Feb- 
ruary 2007 issue, I too have a serious 
hearing loss problem with, effectively, 
one ear useless and the other cutting 
off quite sharply at around 5kHz. Com- 
bined with severe tinnitus, this leaves 
me straining to hear dialog from the 
TV, particularly female voices. 

Some moons ago I purchased a Su- 
per Ear kit (“Electronics Australia”, 
May 1998) from Jaycar (Cat KA-1809). 
This has proved to be a boon which 
provides more than adequate audio HF 
boost, enabling me to enjoy TV pro- 
grams with satisfactory resolution of 
- all AF frequencies within the normal 
speech band. I would recommend this 
kit to your reader, W. B. 

Ernie Blankley, 

Brisbane, Qld. 


Help with 
B&W picture tubes 
I just could not help but smile 


Excellence in Education 
Technology Awards 

May I express my appreciation 
to Leo Simpson and the team who 
produce this excellent magazine 
every month. The articles are varied 
and I think there is a good balance 
between general interest, cutting 
edge, practical projects and vintage 
radio. I know there has been some 
negative comment about valves but 
I really marvel at what the radio 
engineers achieved with them be- 
fore the semiconductor revolution. 
That's one reason why I appreciate 
the Vintage Radio section. 

My introduction to radio and 
electronics goes back to 1954, when 
I built a one-valve set, a “Radio & 
Hobbies” project of that year. While 
I have taken a big detour into agri- 
culture for about 30 years, I have 
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when I read the introduction to the 
Servicemen’s Column in December 
2006: “Imagine watching a TV that's 
now 50 years old”. I was doing that 
very thing some two hours earlier 
on my AWA 21-inch 204T (with the 
deluxe chassis). So I don’t find it 
unusual. Mine gets a work out at least 
once a week with either DVDs, tapes 
or my younger kids who watch ABC 
cartoons. 

The reason I am writing is the in- 
triguing mention of Stephen Appleby 
and the replacement Thomas picture 
tube. I was led to believe that Thomas 
Picture Tubes in Riverwood, Sydney 
closed down in the late 1980s and 
the remaining stock of monochrome 
picture tubes went to the tip. 

[havea few pre-1960 television sets 
which I work at restoring. They take an 
excessive amount of time and mostly 
are nearly impossible to get 100% per- 
fect. Unfortunately, my only source of 
replacement picture tubes and certain 
other bits is from council clean ups and 
the problem is that scroungers hunting 


come back to really enjoy this hobby 
in “retirement” and am back again 
building SILICON CHIP projects and 
vintage radio restoration. Hopefully, 
I can encourage some young person 
to take up similar or more challeng- 
ing projects. 

I was particularly pleased to see 
the article on Page 57 of the Feb- 
ruary 2007 issue, concerning the 
“Excellence in Education Technol- 
ogy Awards” to two HSC students, 
Matt McDonald and Lauren Capel. 
The choice of these two winners 
shows the learning value of widely 
differing electronics projects chosen 
by these two young people and the 
encouragement in this field by Leo 
Simpson and the SILICON CHIP staff. 
Congratulations! 

Richard Wood, 

Loxton, SA. 


around for scrap metal rip the backs 
off these old sets, smash the neck off 
the picture tube and take the copper 
deflection yoke. 

My question is: can anyone help? 
Are there any SILICON CHIP readers who 
have an ancient TV covered in junk 
in their garage or rotting under their 
house which is destined to become 
council clean-up landfill in the Sydney 
area or surrounds? I don’t seem to be 
able to beat the scrap guys and would 
love to get to it first. 

I’ve almost got enough 21-inch 90° 
and 70° tubes (though extras would be 
welcome) but really need a couple of 
17-inch 70° or even 90° types. These 
have longish necks of about 37mm 
in diameter with a large multi-pin 
Bakelite plug. These are physically 
quite different to the more common 
shorter 110° types used from around 
1959 until the end of black and white 
TV. If anyone could help I would be 
most appreciative. 

Thanks for all the Vintage Radio col- 
umns and the recent historical articles. 
Please keep them coming. 

Owen Kemp, 

Phone (02) 9524 0746 

ake90071@bigpond.net.au 
Comment: there must be quite a few 
old colour sets which are about to be 
disposed of, as well. Anyone wanting 
to restore old colour sets would be 
wise to act now and collect as many as 
possible before they all go to council 
clean-ups. 


Ultrasonic Favesdropper 
and ANABAT 

I got to the end of the Ultrasonic 
Eavesdropper article in the August 
2006 issue to find that you only talked 
about it being used as a direct listen- 
ing device. 

Why not connect it to a computer 
running ANABAT software? This 
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Radio broadcasts for the blind 
at sporting events 

Recently, I was listening to the 
cricket on ABC radio when an idea 
came to me. They were interviewing 
a fellow who (I think) is the boss of 
Blind and Visually Impaired Cricket 
in Australia. He’s blind himself and 
was talking about his love of going 
to regular cricket matches but he 
lamented that it’s rare for a match to 
be broadcast on the radio. His point 
was that while he gets the atmos- 
phere from being at the game, it’s the 
ABC radio commentary that takes a 
blind person to the game. 

This got me thinking that there 
must be hundreds of thousands of 
visually impaired people around 
Australia who would love to attend 
sporting and other events but need 
more than the normal PA system to 
tell them what’s happening. They 
need the information they aren’t able 
to read, can’t see and which most of 
us take for granted. 


would make the project more useful 
and of wider practical value. ANABAT 
displays the call patterns of bats and 
identifies them and was apparently 
designed for bat census taking. 

To find out more, got to www.titley. 
com.au/tanabat.htm 

Pete Hutton, 

Glen Waverley, Vic. 
Comment: thanks for your reference 
to the ANABAT system. We had not 
heard of it. However, we doubt that 
our Eavesdropper circuit would be 
compatible with ANABAT software 
because their system uses different 
frequency division ratios and uses a 
zero crossing method to derive a dig- 
ital version of the signal for software 
analysis. 


Microwave oven transformer 
can be rewound 

I like your magazine in most cases, 
however the recent article on what 
to throw away from a microwave 
oven (SILICON CHIP, December 2006) 
really got me. You said to chuck the 
transformer! 

That’s the most useful part of the 
whole thing. You cut out the high 
voltage secondary and rewind it with 
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I wonder how hard it would be 
to set up a national system of local 
broadcasting for visually impaired 
people (and anyone else who would 
appreciate it). I guess it could be AM 
or FM but FM is probably as good as 
any because of the capture effect. If 
possible, find a standard, single fre- 
quency in the broadcast band so that 
anyone, anywhere in the country 
would know where to listen. 

The “broadcasts” would be done 
by volunteers. It would have to be 
coordinated so you don’t have a 
double up at any one event but this 
should be easy to do via a central 
body (website). The gear would be 
relatively inexpensive to produce 
and I guess the ERP could be limited 
to legal levels. 

Once such a service takes off, 
there’s no reason why it couldn’t be 
extended to places such as shopping 
malls, tourist attractions and so on. 

Paul Zucker, 

via email. 


thicker wire and you have the basis for 
heavy-duty battery charger. Any low 
voltage can be obtained, depending on 
the number of secondary turns. 

I know you don’t like telling dum- 
mies to play mains games but this is 
an exception, surely! 

Lester Hendershot, 

via email. 

Comment: you are correct, of course. 
However, we would not recommend 
this to anyone not experienced in re- 
winding mains power transformers. 


Hospital electronics requires 
technical backup (1) 

Your January 2007 Publisher’s Letter 
prompted me to write. It is rare that 
anybody notices much in a hospital 
other than the front line doctors and 
nurses. I don’t mean to detract from 
the great work they do, however as a 
Biomedical Engineer, recently retired 
after 30 years in a major public hos- 
pital, it is heartening to see our work 
being noticed (even if it is by “one of 
us” so to speak). 

Biomedical (or clinical) engineers 
and technicians look after the vast 
array of equipment used for patient 
care in modern hospitals. Inventories 


Atmel’s AVR, from 
JED in Australia 


JED has designed a range of 
single board computers and 
modules as a way of using the 
AVR without SMT LEI design 


The AVR570 module (above) is a way of 
using an ATmega128 CPU on a user base 
board without having to lay out the intricate, 
surface-mounted surrounds of the CPU, and 
then having to manufacture your board on 
an SMT robot line. Instead you simply layout 
a square for four 0.1” spaced socket strips 
and plug in our pre-tested module. The 
module has the crystal, resetter, AVR-ISP 
programming header (and an optional JTAG 
ICE pad), as well as programming signal 
switching. For a little extra, we load a DS1305 
RTC, crystal and Li battery underneath, 
which uses SPI and port G. 

See JED’s www site for a datasheet. 


AVR573 Single Board Computer 


This board uses the AVR570 module and 
adds 20 An./Dig. inputs, 12 FET outputs, LCD/ 
Kod, 2xRS232, 1xRS485, 1-Wire, power reg. 
etc. See www.jedmicro.com.au/avr.htm 


$330 PC-PROM Programmer 


This programmer plugs into a PC printer 
port and reads, writes and edits any 28 or 
32-pin PROM. Comes with plug-pack, cable 
and software. 


te UT ts 16% 
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Also available is a multi-PROM UV eraser 
with timer, and a 32/32 PLCC converter. 


JED Microprocessors Pty Ltd 


173 Boronia Rd, Boronia, Victoria, 3155 
Ph. 03 9762 3588, Fax 03 9762 5499 


www. jedmicro.com.au 
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Mailbag: continued 


Microcontroller projects not 
lightweight 

I note that in the February 2007 
Mailbag pages of SILICON CHIP, lan 
Farquar lists the Programmable 
Christmas Star as an example of the 
sort of "lightweight” project that he 
would prefer to see less of. More than 
100 constructors would perhaps 
disagree, several of whom have pro- 
vided very positive feedback. 

I don't claim that the Christmas 
Star was in the class of those com- 
plex projects of yore that Jan praised. 
But what’s not apparent is that the 
PIG assembler source code ran to 
more than 1000 lines — a very far cry 
from the 20 lines of PICaxe code that 
[an mentioned. And it took months 
to write (albeit part-time). 

And that ties in with the point I 
was making my letter that you also 
printed in February. Much ofthe true 
complexity of microcontroller-based 
electronics is hidden in the (quite 


run into many thousands of items and 
tens of millions of dollars in value. 
Most of the equipment is electronic 
based but many items, such as patient 
ventilators and dialysis machines, are 
mechanically complex. 

The work is exacting and interesting. 
Much of the equipment is used for life 
support or making patient treatment 
decisions. Routine and breakdown 
maintenance must be carried out with 
great care and a clinical understand- 
ing of the purpose of the equipment is 
essential for troubleshooting. 

The complexity of modern compu- 
ter-driven equipment, particularly in 
the operating theatre and intensive 
care, often requires technical staff to 
support the nurses and doctors using 
the equipment. This may be in the 
form of training or troubleshooting, 
or working alongside the clinicians 
in the ICUs and theatres. 

I suppose the greatest reward in the 
job is knowing the value of the work 
you are doing — contributing to patient 
care — and I would encourage qualified 
technicians and engineers to consider 
a career in this field. Just contact the 
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extensive) firmware. You rightly 
give the Digital Volume Control as a 
counter-example of a project requir- 
ing a lot of development. Yet it looks 
deceptively simple — “essentially a 
2-chip solution”, as the project de- 
scription puts it. Again, a low parts 
count does not necessarily imply a 
lack of developmental complexity. 
I say keep up the good work! 
via email. 

Comment: you make a very good 
point about microcontroller projects. 
For example, the software for the 
Programmable Ignition project cur- 
rently featured in SILICON CHIP is the 
most complex we have developed to 
date. The final assembler line tally 
fotals some 6020 lines required to 
perform all the functions and fea- 
tures required of the programmable 
ignition. It took many months to 
write and debug and represents a 
substantial investment in R&D. 


Biomedical (or Clinical) Engineering 
Department of a major hospital. Good 
committed staff are in demand! 

John Symonds, 

Sydney. NSW. 


Hospital electronics requires 
technical backup (2) 

It was great to hear of Leo Simpson’s 
appreciation of the vast array of “bio- 
medical” or “electromedical” equip- 
ment on his recent visit to hospital. 

I am a Biomedical Engineer and look 
after the service, repair and mainten- 
ance of all the biomedical equipment 
you described in your article. I work 
with a small team of engineers that 
look after Eastern Health, a network 
of hospitals in the Eastern suburbs of 
Melbourne — see www.easternhealth. 
org.au. 

The “drip machine” is known as an 
infusion pump. They are commonly 
used for the controlled delivery of 
fluids and drugs to patients. There are 
other pumps know as PCA (Patient 
Controlled Anaesthesia) pumps which 
have a hand control that allow the pa- 
tient to request a “shot” of morphine 


or pethadine when they are in pain. 
All these devices have a vast array 
of hardware and software safeguards 
that prevent over delivery of drugs and 
protect the patient in case of failure. 

The vast array of biomedical equip- 
ment that was used during Leo’s time 
at hospital would not work as well if 
it were not for the team of biomedical 
engineers servicing and maintaining 
the equipment in the background. 
Most biomedical equipment requires 
annual service to check electrical 

ion and to replace 

commonly worn parts. 

Simon Cowley, 

Ringwood East, Vic. 


Nuclear power reactors 
could be greatly improved 

I enjoyed reading the “Publisher’s 
Letter in the February 2007 issue of 
SILICON CHIP. I would like to comment 
in the following way. I am not neces- 
sarily a promoter of nuclear energy 
as the best way to minimise global 
warming. In some cases (China) it is 
worth consideration. But if one is to 
examine its prospects, the best imple- 
mentations of this technology should 
be considered. I refer to an article in 
Scientific American for December 
2005: “Smarter Use of Nuclear Waste” 
by William H. Hannum, Gerald E. 
Marsh and George S. Stanford. 

This article described the advanced 
liquid metal reactor (ALMR) cycle as 
in advanced fast neutron integrated 
reactors. This technology has been 
demonstrated successfully in a proto- 
type reactor prior to 1994. The main 
points are: 

(1) For a given equal energy output, 
this reactor produces less than 1% of 
the radioactive waste that a conven- 
tional reactor produces. 

(2) The radioactive waste that this 
reactor produces is less radioactive 
in 200 years than the waste from a 
conventional reactor would be in 
100,000 years. 

(3) This reactor can be fuelled with the 
radioactive waste from conventional 
reactors and/or decommissioned nu- 
clear weapons. 

(4) Reprocessing of fuel rods takes 
place in the same building complex 
that the reactor is in. 

(5) This reactor is “passive safe”. While 
operating, its cooling system can be 
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turned off and it will not melt down. 
(6) Because of the high efficiency of 
this reactor, known uranium ore re- 
serves would serve our energy needs 
for many thousands of years. 

G. Calhoun, 

via email, 
Comment: AMLR sounds very attrac- 
live but it may be many years before 
commercial designs exist. This is es- 
pecially the case since research into 
the prototype IFR (Integral Fast Reac- 
tor) which incorporated the AMLR 
concept, was discontinued by the US 
government in 1994, only three years 
before completion. This was a seri- 
ously misguided decision, similar to 
the US move to kill off their electric 
car industry just a few years ago. 


Plugpack mayhem 

The Mailbag letters by Ross Herbert 
and Graeme Dennes in the October 
and December 2006 issues of SILICON 
CHIP respectively raised issues with 
plugpacks. It seems that the plugpack 
situation is very untidy if not border- 
ing on mayhem. Perhaps one could 
stand back and take a broader view. 

Our houses are supplied with alter- 
nating current. AC power is approp- 
riate for efficient transfer of bulk 
electrical power over long distances 
and for meeting the needs of high 
power domestic devices such as elec- 
tric ovens, toasters, air conditioners, 
etc but not so appropriate for modern 
domestic electronics. 

In the last 30 years or so, domestic 
and office electronic equipment has 
trended towards lower power and 
internal DC voltages, as witnessed 
by the variety of voltages output by 
plugpacks. Laptop computers are a 
special case that require from 15-18V 
DC at up to 8A! 

A solution to managing this changed 
load type could be to install properly 
engineered DC distribution systems in 
homes and businesses. This DC system 
would not replace the current 240VAC 
system but be installed in addition. 
Appropriately designed electronic 
equipment would simply use a cable to 
plug in to the DC system with no plug- 
pack or internal AC section required! 
An appropriate distribution voltage 
might be 24V DC (or a combination of 
12V and 24V) to match current battery 
technology. 
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In simple form, the DC distribution 
system could be fed directly from the 
AC system through rectifiers. However, 
real benefits accrue if the DC system 
is coupled with a system containing 
substantial energy storage (most likely 
a lead/acid battery bank under current 
technology). The battery bank would 
act as a power supply buffer and AC 
system power spikes and brownouts 
would not be such a hazard to sensi- 
tive equipment. 

There are further gains if the energy 
is derived from a non-polluting source 
such as a solar array. Solar systems 
would match a DC distribution sys- 
tem beautifully and are now well 
developed. A typical domestic solar 
system providing 13kWh/day out of 
a total daily load of 25kWh/day has 
been reported in the media. 

Advances are being made in areas 
such as solar cells efficiency and high- 
intensity LED lighting. Once the DC 
distribution system became estab- 
lished, it is likely more loads would 
switch to DC; eg, house lighting. 
Mass production would tend to lower 
installation costs with time and de- 
velopment of such systems would 
be directly transferable to develop- 
ing countries where AC supplies are 
problematic. 

Implementing a DC distribution 
system would not require particularly 
novel or new technology but would 
require development of standards and 
hardware. Additionally, manufactur- 
ers would need to be encouraged to 
modify their designs to accommodate 
standard voltages. 

So maybe there is a solution to plug- 
pack mayhem, which may also provide 
significant greenhouse gas savings, 
but implementing such a concept is 
more of a political challenge than it 
is a technical issue. 

Bruce Fischer, 

Giralang, ACT. 


Information on 
Geiger counters 

In the February 2007 issue of SILICON 
CHIP, I saw the request from B. B. for 
information about a Ratec brand Geiger 
Counter. I can help! 

As a geophysicist working in min- 
eral exploration, I’m familiar with the 
now outdated Geiger counters (also 
known as ratemeters) once used for 


We apoiogise that 
Agilent’s new DMM 
is not available... 


Agilent U1252A 


...in yellow! 


Introducing the new U1252A DMM from Agilent 
Technologies, the world leader in Test & 
Measurement. The U1252A comes with... 


— Dual simultaneous measurements 
— 4,5 digit resolution on both displays 
— 0.025% Basic DCV accuracy; True RMS AC 


measurements 
— Dual temperature; Capacitance 10nF to 100mF 


— 20MHz Frequency Counter; Maths Functions 

— Programmable square-wave generator 

— Rechargeable battery, backlit LCD display 

— Free PC connectivity software for data-logging 
(optional cable required) 

— Built tough and reliable 

— Calibration certificate included 

— 3 year Australian warranty 


, and at a very affordable price! 


$586 + GST 
$641 + GST 


Model U1251A 
Model U1252A 


Download product brochures, view online 
demos, and purchase online at 
www.measurement.net.au. Agilent’s new 
handhelds are distributed Australia-wide by 
Measurement Innovation. 


Tel: 1300 726 550 


VAM measurement, NET. AU 
info@measurement,net.au 


cS Agilent Yechoologies :measurenten! INNOVATION 


As ts? I perdu 


APRIL 2007 7 


Mailbag: continued 


Car Speedos can be wrong 
while odometer is correct 

I read with interest Jack Chomley’s 
letter in the February 2007 issue 
regarding his speedo experience. In 
1995 I purchased a 1991 Volvo 240 
wagon, which comes fitted with a 
VDO speedo with electronic pickup, 
a stepper motor odometer and a 270° 
needle analog speedo display. 

I soon realised there was a cal- 
ibration problem, even though I have 
all standard equipment and tyres. 
Imade many tests; using speedometer 
check zones, advisory radar install- 
ations and lots of kilometre peg and 
stopwatch observations during long 
distance cruising trips in places like 
the Northern Territory. 

What is amazing is that when 
I read Jack's article, I felt like he 
had stolen my data, as my results 
were identical to his! My odometer 
is correct to within 100m over 
10km, while my speedo indicates 
108-109km/h for an actual road 
speed of 100km/h. An indicated 
100km/h gives an actual road speed 
of 92km/h. 

My (less than ideal) solution 


uranium exploration. I don’t actually 
have a circuit for the Ratec instrument 
mentioned but I do have several 
old geophysics texts (1940-50s) that 
describe the technology and provide 
circuits for battery-valve instruments. 
These show that the Geiger tube needs 
about 400V DC for operation. 

Also, the well-known book “Fortunes 
in Minerals” by Ion Idriess (1951) 
(available from most antiquarian book 
dealers) gives a detailed description on 
using the Geiger counter and provides 
the circuit for the instrument built 
by the Australian Bureau of Mineral 
Resources. 

In particular, one other I have — 
“Prospecting and Mining for Uranium 
in Australia— Notes for the Guidance of 
Prospectors”, published in September 
1954 by the Australian Atomic Energy 
Commission and Department of 
National Development, gives quite 
detailed instructions for building 2- 
valve and 3-valve portable instruments. 
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was to fit a VDO Speed Alert unit 
calibrated to the correct reading 
and rely on it rather than the speedo 
when cruising. However, it is still 
inconvenient having to mentally 


‘convert every time I look down at 


the speedo. 

I also noted Jack’s mention of the 
relaxing of the accuracy requirements 
of the Australian Design Rules. 
Meanwhile, our technically illiterate 
legislators and law interpreters 
keep trying to reduce the allowable 
tolerances for radar speed checks 
to less than the tolerance of the 
equipment fitted to our cars. 

Dave Heap, 

Armidale, NSW. 

Comment: we suspect that this big 
discrepancy between odometer and 
speedometer has been present in 
cars for a very long time. After all, 
there is a specific requirement about 
odometer accuracy yet car reviewers 
have been complaining about 
optimistic speedos for decades. It 
will probably require the successful 
challenging of speed fines because 
of inaccurate speedos before the 
situation changes. 


Again, 400V seems to be the voltage 
needed for the Geiger tube. In addition, 
it lists all the commercially built 
instruments available in Australia in 
April 1954 and the Ratec instrument 
is mentioned (with the approximate 
purchase price of 70.00 pounds) from 
Medical Equipment Services Pty Ltd, 
79 Collins St, Melbourne. A search of 
the internet shows that this company 
still exists in Melbourne as a supplier 
of medical electronics: 
http://www.mesaustralia.com.au/ 
Maybe B. B. could contact them 
directly for information about his 
Raytec 115F Geiger-Muller counter. 
For further information, I would 
recommend that B. B. visit the library 
of his State Mines Department and 
look for other (Australian or State) 
government publications of that era 
concerning uranium exploration, as 
they too are likely to have further 
information about these instruments, 
and may even describe the Ratec 


instrument. In particular, try the library 
at Geoscience Australia (previously 
Bureau o f Mineral Resources until 
1990, then called Australian Geological 
Survey Organisation — AGSO, now 
Geoscience Australia) in Canberra 
— the biggest earth science library in 
Australia. 

Stephen Mudge, 

Nedlands, WA. 
Comment: thanks for that information. 
We liked your mention of Ion Idriess. 
He was a great Australian writer whose 
works have long disappeared from 
library shelves. 


Bike Computer 
Ampere Hour Meter 

I was very interested to see Stan 
Swan’s article about using cheap bike 
computer plus a PICAXE micro as a 
DC ampere-hour meter (SILICON CHIP, 
February 2007) as I had been wanting 
such a device for my electric power- 
assisted bicycle. 

Generally, I ride for exercise but 
have a number of large hills near my 
home and these are difficult at my 
age. My solution was to purchase an 


electric conversion kit for my 26-inch 


bike. It is a 200W hub motor mounted 
in the front wheel with a 24V NiMh 
battery and speed controller. My 
problem is knowing if I have enough 
battery capacity left to get up my hill 
at home after a long ride. 

I was able to use Stan’s circuit but 
with a 0.010 resistor in place of the 
1Q resistor in the battery negative line 
to measure the current. The resistor 
was made from about 35mm of heavy 
nichrome wire from my junk box and 
carries a maximum current of 20A. The 
low value of resistor was chosen to 
minimise voltage drop to the motor. 

I found I needed to set the bike 
computer for a 500mm diameter wheel 
to get a high enough pulse rate to 
measure low currents. Only one line 
of the program had to be modified 
for calibration. By trial and error 
w2=2500/w1 came out right compared 
to a digital multimeter. 

The bike computer speedo indicates 
amps and the distance then shows 
ampere-hours directly. This was my 
first venture using a PICAXE which I 
found easy to use and understand. 

Bevan Walls, 

Saratoga, NSW. 
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40MHz-550MHz CATV Amplifier Solder (500gm) 
Device: MHW6181 pe 

Vin:+70dBmV 

Freq: 40MHz-550MHz 
Gp: 18.2dB 
Package: 714-04 
Vee: 28Vde 
Manuf.: MOTOROLA 


Weight: 500gm 
Type: 63/37 

Flux RMA: 2% 
Manuf. ATM 

Made in CANADA 


“$8.00 ea 48.00: 


#35697 


#35713 
#35714 


#35710 0.75mm 


500V 16A Triac (Pk-10) A 
Device: BT 139-500 

Volts: SOOV v, 

Amps: 16A : 5.4 

IGT: 35mA (min) Per Pack of 10 
Package: TO-220 


#35712 1.0mm 


= 


#35680 Device:PAR45025P 


Value:2.5,F 


Low Dropout Pos. Regulator 
Desc.: LM2931 AT-5.0 på 
Function: Low Dropout Pos. å 


Voltage Regulator påske 
'$1.00-ea . 
ue #10326 


Rating: +5V 
100V 6A PNP Transistor (Pk-10) 


Package: TO-220 
Device: TIP42C 
| A 
P et £10 


Ptot:65 W 
Package: TO-220 

#35625 
60V 2A NPN Darlington (Pk-10) 
Device: TIP110 
Pd: 50W 
Package: TO-220 

#35624 


Size(LDmm):58.5 x30 9 200” 
Manuf:Lifasa DE 


PCB Mom. Push 


Marked with numbers 
(0,1,2,3,4,5,6,7,8,9) = I set 

Type: SPST N/O Momentay 

Pitch: 2.54mm (0.1") 

Size: 19 x 19mm 

Heigth: 10.5mm 


5-Digit 230V AC Counter 


Counts every time power is switched 
Rating: 230 VAC @ 3700 Ohm 
Size: 35 x 40 x 67mm 


ELECTRONICTS 


1.25mm 
1.5mm 


2.5uF 400VAC Class C Motor Start Cap 


Volts:400/450VAC Class C/Class D s.” i 
Connection: 6.3mm Tab - 
Mount. End Bolt (M8 Stud) hé 


Switches(pk marked 0-9) 


4.7GB 4x Speed Blank DVD-R ( 
Single Sided DVD-R 

Size:4.7GB 

10 per Spindle 
Manuf: EMTEC 


Battery Free Small Hand 


Powered Torch 
* Just Shake for Power 

* No batteries needed 

* Size: 165 x 32 (dia)mm 
* Super bright LED 

* Transparent ABS body 


#35715 


6P6C Modular Crimping Tool 


Desc.: Steel construction modular connector crimping 


tool. Double as a handy cutter or splicer. 
Suits 6 position 4 or 6 contact modular plugs. 


#35716 


2200uF 80V 85° Radial 
Electrolytic Cap. 


Value: 2200uF 

Volts: 80V 

Type: Radial 

Size: 25.5(D) x 42(L)mm 
Temp: 85° 


Pk-10) I 


350MHz 60V 2A Darl. Transistor (Pk-10) 


Device: BSR50 
Polarity: NPN 
Ptot:.8 

Package: TO-92 


33.00" 
Pa ‘Pac of 10 
#26720 


40V 0.6A PNP Transistor (Pk-100) 
Device: PN2907A w V a | 

Polarity:PNP =$4.00 } 

Ptot:0.4W Per Pack of 100 Ram. 
Package: TO-92 435692 i 


NPN 2GHz SMD RF Transistor (Pk-100) 


Device: 28C5508-T2 
Polarity:NPN 
Veeo:3.3V 

Ic:35måA4 

Pt: I115mW 

Package: 4P Mini Mold 


f100 
#35300 


Se 
NEC 


65V 100mA 250mW Transistor(Pk-100) 


Device:BC856B 
Polarity:PNP 
Case: SOT-23 
RoHS Compliant 


vår 
2.00- 
Per Pack of 100 
v 


5 > #35717 
00nF 50V Y5V 20% SMD 1206 (Pk-100) 
Desc: SMD CAPACITOR 


Tol: 20% vr 
2.00- 


#32134 Per Pack of 100 


Low Noise Precision Op Amp 


Device:OP27EZ 

Function:Low Noise Precision Op Amp 
Vos: 10V 

Package:D1P-8 

* For Data Sec Web ** 


435651 


#13474 80-1-5 


er 


ELECTRONICS 


E 4 
\ á 7 Å ), 
>" 56 Renver Rd. Clayton 
| ABN# 3991 7350 807 Victoria 3168 


| ACN# 006 829 821 


Rockby Electronics Pty Ltd 


Ph: (03) 9562 8559 Fax: (03) 9562 8772 


Lead Spacing: 12.5mmsc. Solder 
#29258 


Made in Japan #35684 


$ 120z 


Flame Retardent ABS Cabinet 


Device:159] CBK 
Description:Plastic Enclosure 
Colour:Black 
Size(LBHmm): 120x80x38 
Manu: HAMMOND 

** For PDF see web ** 


#35009 $3.0 0 


Miniature 3VDC SMD Relay (Pk-5) 
Device: UD2-3NUN-L 


Dual Attenuator 


With LED indicator 

Mid/High range for 3 way systems 
Impedance: 8 ohm 

Power: 18 Watts 

Arista: LAS 


Length: 5ft 


White 


8-Pin Valve Socket 


hard wiring points per pin. Sturdy 


This unit is moulded from high grade thermo le i en i NEC pr 
setting resin. The pins are adequately Action: DPDT ee en 
plated and have deep solder Coil Res. (00% 5$4 4.00- ay 
terminals, sufficient for several Manuf: NEC Per Pack of 5 () 


iy * For Data See Web *** #35303 
flange mount is meant for fitting above øl. i 
the chassis. 
dd 5-Pin Mini SMD USB Type B Recept. y 
3 Way Plugable Euro-Style Terminal (Pk-10) 
7 Contacts: Phosphor Bronze 
(Pk-10) Current Rating: 0.5A N 


Type: 3 Way Stackable 
Rating:300VAC 10A 
Spacing: Smm 

Inc.3 Way PCB Strip 


Contact Resisitance: 50m Chm max 
Size: 8x 4x 9mm 
* Data Sheet Available 


#30544 


#35707 


63A 240VAC Mini Din Circuit Breaker 
Device: V87382 
Function:Circuit Breaker 
Rating:240VAC 63A 
Mounting:Mini Din 
Manu: TERASAKI 


32.768KHz Crystal (Pk-10) 


Freq.: 32.768K 
#2600 Per Pac 


Package: HC-38U 
Lead spacing. 1mm 


P.O Box 1189 Huntingdale Web Address: www.rockby.com.au | 
Victoria 3166 Email: salesdept@rockby.com.au | 
r 


* Stock is subject to prio | 


ja Kor Online OrderingAnd OtherProducts Seg Our, Website. wwwitockby:com/aumn nn 


The proposen 


incandescent lamps 
What will it mean? 


In February 2007, Malcolm Turnbull, Federal Minister for the 
Environment and Water Resources, announced that incandescent 
light bulbs would be phased out and replaced by more efficient 
lights such as the compact fluorescent light. Superficially, it seems 
like a good idea but closer examination shows that there would be 


substantial drawbacks. 


here is no denying that Mal- 

colm Turnbull is a very clever 

man. He was the co-founder of 

Ozemail, a successful barrister and 

merchant banker and now a prominent 
member of Federal parliament. 

But that does not make him infal- 
lible and particularly not with regard 
to decisions involving electrical and 
electronic equipment. We think he has 
been badly advised. 

Yes, incandescent light bulbs are 
inefficient when compared to fluores- 
cent lights and other forms of lighting. 
As a corollary of that, they pump outa 
lot of heat for the amount of light that 
they produce. 

And yes, typical compact fluo- 
rescent light (CFL) bulbs produce 
about five times the light output. of 
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an equivalent incandescent bulb. 
Under ideal conditions, they can also 
last somewhere between four and 10 
times longer than incandescent lamps 
and therefore can lead to substantial 
energy savings. 

The trouble is, ideal conditions do 
not occur very often in household 
use. Fora start, depending on ambient 
temperature, a CFL takes about 10 to 
15 minutes to reach full brilliance. So 
while they come on as soon as you 
throw the switch, their initial light 
output can be quite weak and can have 
a tendency to flicker as well. If you in- 
stall a CFL in a toilet or bathroom you 
may find that they are seldom on long 


enough to get to full brilliance. 

Some very ambitious claims are 
made for life on CFLs. For example, a 
GE 15W unit in our office at the time 
of writing claims 8000 hours on the 
packet while a range of CFLs made by 
Mirabella claims 15000 hours. 

In our experience, these are very 
ambitious figures and are probably 
longer than you could expect from a 
typical 36W fluorescent tube. After 
all, at 10 hours a day, 15,000 hours 
is equivalent to an operating life of 
over four years. Not only that, by the 
time 15,000 hours rolled around, a 
typical 36W tube would be a pale 
tube indeed. 

CFLs certainly do not last as long 
as conventional fluorescent tubes 
and the reduction in light output is 
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proportionately greater as they age. 
A 15W CFL may be equivalent to a 
75W incandescent when new but 
after several thousand hours its light 
output will be quite weak, if indeed 
it has survived for that long. 

In fact, the only practical applica- 
tions for CFLs are where they are in 
use every day for several hours at a 
time. If you operate them under those 
conditions, particularly where they 
are used in applications such as stair 
wells and external lighting for home 
units (ie, on for long periods at a time), 
they can easily last for around 8000 
hours or more. 

But if you use them in other do- 
mestic applications, their life can be 
shortened drastically, to the point 
where they often do not last as long as 
the much-maligned incandescent. The 
reason they don’t last well where they 
are used for frequent short periods is 
that they simply don’t work well with 
short start/stop cycles. 

The tube phosphor becomes black- 
ened and the tube becomes much 
harder to start or the complex elec- 
tronic driver circuit simply fails. As 
you can see from the description in 
the separate panel, a CFL circuit may 
use up to 30 components and these 
are highly stressed, operate at high 
temperatures and are subject to se- 
vere temperature cycling if frequently 
switched on and off. 


Other drawbacks 


If you take a look at the packet for 
any CFL, you should see warnings 
about suitability. Specifically, they 
are not suitable for use with electronic 
dimmers. In fact, they don’t work at 
all with dimmers, Any warranty will 
be void if they have been used with 
a dimmer. 

Nor are they suitable for use with 
any electronic switch or remote con- 
trol, sensor lights or with timers. The 
last two are significant because that 
is an acknowledgement by the manu- 
facturers that CFLs do not last well 
when switched on or off frequently 
or at short time intervals. 


Heat, cold and vibration 


CFLs cannot be used in any ap- 
plication where they get hot. They 
need plenty of air circulation around 
them. They cannot be used in recessed 
light fittings or in table lamp fittings 
where they are closely confined or 
poorly ventilated. That rules out a 
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MEDIA RELEASE 


The Hon Malcolm Turnbull MP 


Australian 


Minister for the Environment and Water Resources 


20 February 2007 
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aud World first! 
strala slashes greenhouse gases from inefficient lighting 


In a world first move, the 


Au . 
light bulbs. Stralian Government is 


taking action to phase out inefficient 


The step, an 
P, announced today at Double Bay Public Schoo] by Minister for the Environ 
ment 


and Water Resources Mal 
mY Å colm Turnbull MP 2 
emissions by 4 million tonnes by 20 : Should reduce Australia’s greenhouse gas 


average 
the annual cut in emissions wi 000 tonnes. However, by 2015 


Household lighting costs ca 


way we can 


using energy more efficiently.” Mr Tursball ae uce greenhouse gas emissions is by 


Electric lighting is a vital part of our 


lives; i FER 
cent of those from all the world’s pass SO E ial SIONS. € 


enger vehicles.” ie 


“But it is stil] very inefficient. 


We ha — 
and up to 90 per cent of the en ve been using incandescent li 


ergy each light bulb uses is wasted 
A normal light bulb is too hot to hold 


of tonnes of CO2 that needn’t have be 
efficient forms of lighting.” 


ght bulbs for 125 years 
mainly as heat.” 


~— that heat is wasted and 


Joball nå 
en emitted into globally represents millions 


the atmosphere if we had used more 


“These more efficient lights, su 


ch as th S 
cent of the Lee me € compact fluorescent light bulb 


» USE aro 
e the same amount of light” und 20 per 


In Australia, | ighting currently represents around 12 


from households, and around 25 Per Ceni OF greenhouse gas emissions 


per cent of emissions from the commercial sector 


The Government wil] also w 
including China, to broaden 


lot of lamp fittings, including oysters 
(ceiling) and those which include a 
glass tube within another glass hous- 
ing. Nor can they be used in ovens, 
microwave ovens or refrigerators. Why 
not refrigerators? Because CFLs and 
standard fluorescent lamps, for that 
matter, will not work in the cold; they 
simply refuse to start. 


ork with the world’s la 


Best manufacturers of light bulbs, 


the benefits beyond Australia, 


And since CFLs have lots of inter- 
nal electronic components they don't 
like vibration either. That means that 
they should not be used inside ga- 
rage door openers, vacuum cleaners 
or combined light/exhaust fans in 
bathrooms. 

There is also å substantial environ- 
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mental drawback: mercury. All fluo- 
rescent tubes contain a small amount 
of mercury and CFLs are no different. 
The mercury is there because that is 
what sustains the electrical discharge 
in the tube once it is fired. When the 
tube fires, the mercury is vapourised 
by the high voltage across the ends of 
the tube and the resulting electrical 
discharge produces intense ultra- 
violet light. This irradiates the white 
phosphor coating on the inside of the 
tube and it “fluoresces” to produce 
visible light. 

The amount of mercury inside a 
CFL is small, typically 4 to 5mg. While 
it is inside the tube, it is perfectly 
safe. But once the tube is broken or 
crushed, as will ultimately happen, 
the mercury will be released into the 
environment. 

With millions of CFLs likely to be 
disposed of every year, that amounts 
to a lot of mercury going into the en- 
vironment, 


Electrical interference 


CFLs can cause two forms of inter- 
ference, electrical and infrared. Part of 
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the electrical interference is inherent 
in any fluorescent or vapour discharge 
tube. The high voltage discharge 
radiates interference over a wide fre- 
quency range, up to 10MHz or more 
and can interfere with radio reception 
on the broadcast and shortwave bands. 
The interference from conventional 
fluorescent tubes is modulated at 
100Hz, giving a rough buzzing sound 
in an AM broadcast radio. But inter- 
ference from a typical CFL is worse 
because it is modulated by the high 
frequency inverter used to drive the 
tube. So whereas a fluorescent tube 
might cause a buzzing sound on weak 
stations in the broadcast band, CFLs 
can completely obliterate reception 
in rural areas. 

While the discharge inside fluores- 
cents and CFLs is mainly ultraviolet, 
they also produce heat (infrared) and 
this is also modulated by twice the 
driving frequency. So a typical fluo- 
rescent light produces heat (you can 
easily feel it) modulated at 100Hz. A 
CFL also produces heat (they get quite 
hot) modulated by twice the inverter 
frequency. This modulation can typi- 
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Dpi offices and public buildings around Australia 
: (indeed, around the world). The manufacturers make 
(VM f ii = some incredible claims for long life and brightness 
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cally be at around 20-30kHz but can 
be in the slightly higher frequency 
range used by typical infrared remote 
controls. So if you have a CFL in the 
same room as your TV or hifi system, 
the infrared remote control may not 
work at all — its signal will be com- 
pletely blanketed by the modulated 
infrared from the CFL. 

By the way, in some CFLs, you can 
actually hear the whistle from the 
inverter/electronic ballast. Whether 
this is a sub-harmonic or because 
the operating frequency is low is not 
clear but some people will find it 
objectionable. 


Huge range of incandescents 


So far this article must seem pretty 
negative concerning CFLs. We have 
harped on about short life, reliability, 
heat, cold, vibration, interference and 
so on. What other problem could there 
possibly be with a general changeover 
from incandescent lamps to CFLs? 
The biggest problem of all is simply 
the huge range of currently available 
incandescent lamps. 

In my own home I can count at least 
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They haven’t really thought this one through, have they? This photo by no means shows the full range of incandescent 
lamps currently in use (eg, how about all the high intensity halogen floodlights out there) — but the only incandescent lamps 
that CFLs can now replace are the standard-sized BC and ES general lighting types. 


10 different styles of incandescent 
bulb. In addition to the standard-sized 
bayonet cap (BS) and Edison screw 
(ES) bulbs, there are fancy round, can- 
dle and twisted candle, in miniature 
BC and ES, as well standard bases, 
large round (100mm and larger), dou- 
ble-ended lamps for lighting bathroom 
mirrors and cabinets, miniature incan- 
descents for sewing machines and so 
on. Then there are 100W and 150W ES 
reflector lamps used in outdoor secu- 
rity lights. Where does it all end? Most 
of these “non-standard” incandescent 
lamps will never be duplicated in CFL, 
particularly the smaller ones. 

If you want to see the scope of the 
problem, just visit your local lighting 
retailer or a branch of Bunnings. The 
range of available lamps is astound- 
ing. 

Even if CFLs can fit in place of 
incandescents in many light fittings, 
they may still not be suitable because 
of their longer form factor — they may 
simple poke out ofa fitting rather than 
be fully housed. 

Some light fittings do not suit CFLs 
because of their different light output 
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distribution. For example, most CFLs 
have little ight output on their longi- 
tudinal axis. 

With the best will in the world, we 
cannot see too many people being 
happy with a 24-lamp chandelier fit- 
ted out with CFLs! 

And what about 240VAC double- 
ended halogen lamps used in higher- 
powered exterior lighting used around 
homes and commercial buildings? 

In truth, we do not yet know the 
scope of this proposed ban or phase- 
out of incandescent lamps because the 
announcement released by Malcolm 
Turnbull (reproduced elsewhere in 
this article) is quite general in tone, 
with no specific details or timetable. 

But if the aim is to phase out in- 
efficient incandescent lamps, what 
about 12V halogens used in such large 
numbers in modern homes? These are 
a real drain on Australia’s electricity 
grid, both in homes and retail show- 
rooms where their numbers are so 
great that they substantially increase 
the air-conditioning load. Mind you, 
if 12V halogens were to be banned, a 
great many homes and shops would 


require substantial rewiring and all 
new lamp fittings, unless reasonably 
effective LED equivalents become 
readily available. Existing LED equiva- 
lents are expensive and not as bright 
as halogens. 

Ultimately, if the proposed ban is to 
be all encompassing, a large propor- 
tion of home-owners are going to be 
very unhappy when they realise the 
full implications. 

Finally, if you don’t accept our word 
on the above disadvantages and draw- 


backs of CFLs, just go to http://www. 


gelighting.com/na/business light- 


ing/faqs/cfl.htm 
This is a list of frequently asked 


questions (FAQs) on GFLs on Gen- 
eral Electric’s Consumer & Industrial 
Lighting website. Note that GE do have 
a dimmable CFL available in the USA 
but we have not seen a version of it on 
sale in Australia, 

Will the whole idea of phasing out 
incandescents be quietly shelved after 
the next Federal election? We think 
that is a strong possibility. If not, you 
had better stock up on the more unu- 
sual incandescents in your home. 
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This photo shows the internal circuitry of a current model CFL used in a 
recent promotion by Sydney’s major electricity distributor, Energy Australia. 
The two Mosfets are tiny, in TO-92 encapsulation. The 4.7). F main DC filter 
capacitor can be clearly seen. It is this capacitor which is the component 


most at risk from high temperatures. 


The operation of a compact fluorescent 
lamp (CFL) is rather more complex than 
the simple resistive element of an incan- 
descent lamp. 

The circuit above is for a typical com- 
pact CFL operating at 240VAC. Note that 
this is a general description of CFL circuit 
operation. Actual circuits vary widely from 
brand to brand and model to model but 
the broad principle of operation is much 
the same. 

It uses a bridge rectifier in series with 
a small inductor (L1) and 47Q resistor 


an 
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Taken with a short antenna in close proximity to CFLs, 
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together with diode D1 and capacitor C1, to 
develop around 340V DC. 

The rectifier in American CFLs (operating 
from 110V) uses a voltage doubler on the 
input instead of a bridge rectifier. 

The 340V DC is fed to the rest of the circuit 
which functions as an inverter and ballast. 

In effect, what happens is that the circuit 
operates in two Separate modes, one to start 
the tube and the second mode for normal 
running. 

Two Mosfets (Q1 & Q2), transformer T1 
and a number of associated components 
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make up an oscillator or inverter. The fluo- 
rescent tube is driven via inductor L2 and 
winding N1 of the transformer. T1 also drives 
the gates of Q1 & Q2 via windings N2 & N3 
which are connected in antiphase. 


Tube starting 


When power is first applied, the 2.2nF 
capacitor connected to Diac 1 charges via the 
560kQ resistor. When the voltage reaches 
about 30V, the Diac tires (breaks down) and 
discharges the capacitor into the gate of 
Q2. Zener diode ZD2 protects the gate from 
over-voltage. 

Mosfet Q2 is now switched on and current 
flows from the positive supply via the 47nF 
capacitor, the fluorescent tube top filament, 
the 3.3nF capacitor, the second tube filament, 
inductor L2 and transformer Tts N1 wind- 
ing. This current flow in N1 then applies gate 
drive to Q1 via N2 and switches off gate drive 
to Q2 via N3 due to the antiphase connection 
of this winding. 

If oscillation doesn’t occur, the process 
Starts all over again with the 2.2nF capacitor 
charging again to fire the Diac to turn on Q2. 
When oscillation does occur, Mosfets Q1 
and Q2 rapidly switch on and off in alternate 
fashion. The frequency of operation is set by 
the combined inductance of L2 and the N1 
winding, together with the 3.3nF capacitor 
across the tube. 

The startup circuit comprising the 2.2nF 
capacitor and the Diac is now prevented 
from operating by diode D2. This diode 
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Here we see the same CFL waveform um at å 


these scope screen shots demonstrate the RF interference 
modulation. In this scope shot, we see a 22kHz carrier 
modulated by 100Hz. The 22KH7 is the inverter frequency 
of the CFL ballast circuit while the 100Hz is a product of 
the bridge rectifier and 50Hz 240VAC mains supply. 
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higher timebase frequency to show its roughly sawtooth 
waveform. 
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A typical circuit for a 
240V CFL. It incorporates 
a bridge rectifier to 
produce about 340V DC 
and an electronic ballast 
which is basically an 
inverter/oscillator. 


discharges the 2.2nF capacitor every time 
Q2 is switched on. 


The oscillator current now flows through ` 


the filaments of the fluorescent tube and 
allows the normal mercury discharge to 
take place. 

This means that the fluorescent tube will 
light up. When this happens, the 3.3nF ca- 
pacitor is effectively shunted by the mercury 
discharge and the voltage across the tube is 
now about 100V peak. 


Normal running 
The frequency of oscillation is now deter- 
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The scope shot above, from another CFL, shows a 
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mined by the properties of the core used for 
transformer T1. 

As the current builds up in winding N1, 
the core begins to saturate. When this hap- 
pens, the flux in the core stops changing and 
gate drive to Q1 or Q2 ceases. The flux now 
collapses to drive the opposite Mosfet and 
this process continues to maintain oscilla- 
tion. The current through the tube is limited 
by the current at which T1’s core saturates 
and by L2’s inductance. 

The two 10Q resistors, together with 
zener diodes ZD1 & ZD2, limit the gate 
drive to Q1 & Q2, while the 2.2nF capacitor 
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at the cathode of D2 forms a snubber 
network to suppress commutation in 
the opposing Mosfet at switch on. This 
considerably reduces the switching 
losses in each Mosfet. 

The 330k resistor in parallel with 
this capacitor keeps diode D1 reverse 
biased at start-up. 

Finally, the 4.7nF capacitor in series 
with one of the tube filaments ensures 
that the tube is driven by AG. This 
prevents mercury migration to the tube 
ends which would cause blackening and 
shorten the tube life. SC 
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None of these waveforms reveal the modulated broadband 


30.75kHz waveform modulated at 100Hz while the scope 
shot at right shows the same waveform at higher timebase 
speed (20us/div) to show its sawtooth shape. 
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RF noise radiated by CFLs but this is easily demonstrated 
if you operate a standard AM broadcast band radio in 
close proximity to any CFL. 
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Save 50% 


April only 
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Tyre Valve Lights 
Be seen, be safe! Super bright LEDs that screw onto 
push bike tyre valves or similar to provide a degree 
of added safety when riding after dark. 
Automatically turns on at night. Supplied S 
2 to a pack. Batteries included. 
P 8700 Red $12.98 

P 8704 White $14.98 

P 8705 Multicolour $14.98 


Save 50% 


April only 


Cannon/Amphenol XLR 


Metal Line Socket, 3 Pole 
Robust Australian-designed and 
manufactured professional and ` 
semi-prøfessional audio/video 
connector with patented superior 
"JAWS" cable retention system. 
Recommended cable OD: 3mm-6.5mm. 
Terminals; Solder bucket. P 1621 


$924 


Save 50% 


April onl 

P y Cannon/Amphenol XLR 

Plastic Base Line Plug, 3 Pole 
Same Australian robust design and 
manufactured XLR male connector in 
the semi-professional audio/video series 
utilising the patented superior “JAWS” 
cable retention system and super 

tough modified PPE plastic resin shell. 
Recommended cable OD: 3mm-6.5mm. 
Terminals: Solder bucket. P 1609 
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available through www.dse.com.au 
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30A 12V SPST Illuminated Rocker Switch 
An attractive, easy "soft" switching rocker switch 
to enhance any project, panel, dashboard, etc. 
Illumination: 12 volt globe 

Overall size: 30.6 x 19.2 x 44.72mm 
Cut Out: 12 x 10.8mm 

Clearance: 35.5mm 

Mounting: Threaded bush 

P 7723 Red 

P 7726 Green 


April only 


Cannon/Amphenol XLR 

Metal Line Plug, 3 Pole 

Same quality Australian- designed 

and manufactured professional XLR 
connector as the P 1621, utilising the 
patented “JAWS” cable retention system. 
Recommended cable OD: 3mm-6.5mm. 
Terminals: Solder bucket: P 1623 


$9974 


ave 50% 
April only 

Cannon/Amphenol XLR 

Plastic Base Line Socket, 3 Pole 
From the same robust Australian- 
designed and manufactured XLR series, 
the P 1612 is supplied with a super 
tough, modified PPE thermoplastic resin 
shell offering advantages in strength 
but not the cost in the metal version. 
Recommended cable OD: 3mm-6.5mm. 
Terminals: Solder bucket. P 1612 


Look what’s HOT! 


Adjustable Magnifier & Stand 
The perfect way to magnify items when 
you need both hands free. Consists of å 
large 87mm magnifying glass with quality 
lens attached to a flexible gooseneck. 
Includes heavy die-cast metal base for 
greater stability. T 4592 


Home Starter Tool Kit 

A bargain tool kit that includes a 
Phillips and flat head screwdriver, 3m 
tape measure, knife, long nose and flat 
nose pliers, 6" adjustable wrench and 
a hammer. Held in a soft storage bag, 
all stored in a handy tool box. T 4833 
LIMITED STOCK, only available at stores, 
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HUGE SAVING 


Coca KENT 
WECM Å 


Lab Power Supply 0-30V 2,5 Amp Digital Display 
Laboratory grade linear style power supply with 0-30V 
adjustable output and an adjustable constant current setting 
from 0A to 2.5A at all selectable output voltages. Features 
DELETE | separate voltage and current metering, overload protection 
HOV ANA OG POWER SUPPLY — and high/low current front panel terminals. Solidly built 

1A MAX chassis, measures 150mm (W) x 235mm (D, inc knobs) x 

| eatery 145mm (H, inc feet). 01770 
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10x Pocket Magnifier 
Ideal for checking surface 
mount components, cracks 
in PCB tracks, or the quality 
of solder joints. This well- 
made pocket magnifier with 
15mm diameter glass lens 
provides 10x magnification, 
and rotates back into a 
plated brass frame for safer 
storage. T 4595 
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“Bit Shooter” Adjustable Bit Screwdriver 
Changing the bit in your screwdriver is now even 
easier. Holds the 12 supplied screwdriver bits in 2 
slip-in rotary holsters that allow simple selection and 
loading into the tip of the screwdriver via a pump 


action of the screwdriver 
handle. T 6329 S Á 9 9 


BELOW COST! 


Promotion from 28/03/07 t 4/04/07 


Hobby Mini Vice 
Sturdy and lightweight, 
this metal vice fits easily 
to a workbench or table 
up to a thickness of 
approx 30mm. Made 
from aluminium alloy for 
strength and durability, 
its jaws are 60mm wide 
and open to a max 

of 50mm. T 4747 


s14* 


know-how to make it easy 


reat savings 


MK484/TA7642 
AM Radio Receiver 

An AM radio. receiver in a single 
chip requiring very few external 
components to build your own 
finished radio capable of pulling 
in AM (MW) signals. 26525. 

For data sheet, please refer to 
www.dse.com.au 


"SAVE 35%! 


Out they go! April only 


2-Line 16 ‘Character LCD Module 
Dimensions; 80(W) x 36(H) x 10(D)mm 
Effective display area: 64(W) x 17.2(Hjlmm 
LCD type: Twisted nemetic positive 
reflective polarizer. In-built LSI 


Controller. Data included. 


24172 With back 


Light Dependent Resistor 
(CdS)-Photosensitive Cell 
Cell. Resistance: 50 - 140k ohm 
(typical) @10 lux © l 

Cell Resistance: 10M ohm @ 0 lux** 
PN Spectral Peak Response: 520-560nm 
DN (typical) @ 25°C; 660nm (peak) 
Response Time — Rise Time (typical): 
40ms @ 25°C; Fall Time (typical): 
50ms @ 25°C 

Applied Voltage: 100V DC 74801 
For data sheet, please refer to 
www.dse.com.au 


Save 25%! 


April only 


Save 25%! 


April only 


24170 No Packigntng $12.98 
ight $14.98 
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TDA2822M. Low Voltage 
1 Watt'Stereo Power 
Amplifier IC. - 

The ST Microelectronics TDA2822M 
is a low cost, versatile monolithic 
integrated circuit in 8 lead Minidip 
package, designed for use as a dual 
audio power amplifier in portable 
CD and cassette players, radios and 
external powered speakers for MP3 
players and PCs, Z 6070 


Save 35%! 


April only 


SPDT Ultraminiature 250V AC 
1.5A Toggle Switch 

Rating: 240V AC 1.5 Amps 

Mounting: Threaded bush 

Overall size: 8x5x 28mm SØ G8 
Clearance: 14.5mm 
Cut Out: 5mm 
Termination: 
Solder tag 

P 7673 
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$497 95 


Save 25%! 


Be prepared for 
the Winter months 


TV Overvoltage Surge Protector 

Protects TVs, VCRs, Set Top Boxes, cable 
ø TVs, cable modems, etc against overvoltage 
surges that may be induced into the TV/ 
FM aerial line through nearby lightning 
strikes. Uses Gaseous Arrestor technology 
Connection terminals: “F” type 
*Note: This is not a lightning arrestor. It will not 
protect against direct lightning strikes on the aerial. 
It will, however, reduce the chances of damage to 
aerial connected equipment in cases of an 
overvoltage surge induced along aerials and antenna 
cable systems from nearby lightning strikes. The 
safest and best protector against direct lightning * 
strikes is to unplug all antenna and electrical cable 
connections from the equipment. P 2098 
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LITHIUM POWER CELI 


9V Lithium Battery 


Ideal for smoke detectors 


Lasts up to 4 times 
54 7 99 


longer than 
alkaline batteries. 
$ 3165 
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Viner Value Pack 
Build the Viper by following the instructions 
or create your own design and program him 


to behave the way you want! The system am ag; 
is completely solderless, requiring nothing S 
more than a screwdriver to assemble. 


K 1800B 
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Phra Cd | unit for a tingling sensation mains timers. The module then becomes 
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RACERS Radio Control Sunset Cruiser .- 
R/C car kit with top speed of 10km/h, 7.6cm wide tyres, requires 
1x 9V & 6 x AA batteries (not included), suits ages 8-14yrs. K 1699 


Pocket TENS Kit 
The pocket-sized TENS. 
(Transcutaneous Electrical Nerve 
| Simulation) unit has adjustable 
controls that tailor the levels to Digital Clock Timer Kit. 
suit each patient's requirement. - This low voltage digital clock timer kit has 
Attach the electrodes néar the been designed: around a clock module - 
' painful area and start the TENS as used in some conimercially available 


that can help to reduce pain. the heart of the timer giving the user 
Features adjustable voltage. * the flexibility to program the unit with - 


TE N S: level, adjustable pulse rate and ease. Its output controls a relay which, 


adjustable pulse width. K 3705 in turn can be used in various switching: 
| applications. gia 
K 3582 
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Magazine 


Get your copy every 
month from your local 


Dick Smith Electronics store. 
B 5020 
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Stick-On Hook and Loop Tape 
An easy way to secure an object to 

a flat, clean surface. Uses a strong 
adhesive backing with a hook or loop 
fastener surface. Pack contains 2 x 1m 
lengths of 25mm wide genuine black 
Velcro tape (1 length each of hook and 
loop surfaces). N 1460 
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DIC MITH 
Autoranging Pocket Multimeter 


This well-featured 3 3/4 digit auto-ranging meter 
provides a large LCD screen for easy viewing, yet 

is easily carried in your pocket, toolcase. or vehicle 
glovebox. Provides DC and AC voltage measurements, 
plus resistance, frequency, capacitance, duty cycle, 
Diode and continuity checks. Supplied with fitted leads 
and battery plus detailed instructions and vinyl holder. 
Ranges: DC Volts: 400mV, AV, 40V, 300V 

AC Volts: 4V, 40V, 300V 

Resistance: 400, 4k, 40k, 400k, 4M, 40M ohms 
Frequency: 99.99Hz, 999.9Hz, 9.999kHz, 99.99kHz 

Q 1473 
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Aluminium Frame “Flight Case” 
This solidly built lockable aluminium 
framed flight case provides cantilever 
style trays with adjustable position 
dividers, plus foam lining on the 

inside of the case. Supplied with 

2 keys. Dimensions: 360 x 225 

x 250mm (LW.H.). T 4863 


541999 
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Hobby Detail Sander Kit 
This Hobby Detail Sander Kit includes a 100W rated 
mains-powered hobby sander with a pointed nose for 
easier access to tight spaces, and a vibration speed of 
around 13,500 times per minute for finer sanding control. 
Complete with a blow mould storage case and a 
selection of various sanding sheets of 140 x 140 x 80mm 
size; 10 x sanding, 1 x foam and 1 x scouring. T 4822 


549° 
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3.5 Digit LCD Panel Meter 

With a 13mm display, 200mV full scale input sensitivity 
and single 9V DC operation. Decimal point selectable, 
automatic polarity indication, guaranteed zero reading 
for 0 volt input, high input impedance >100M ohm, 
easy bezel fixing method. Maximum input of 199.9mV 
DC. Accuracy is +/—0,5% at 23°C, with a reading rate 
of 2-3 times per second. Q 2220 
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ideas for all! 


"BONUS 
BIT SET 
Valued at *1972. 


16pc Slim Bit Set 

with Ratchet Handle 
Uses 16pcs 45mm long 
super-hard $2 grade 4mm Hex 
bits that are thinner than standard 
bits, allowing access to recessed 
screws in a wider range of 
equipment. Includes a reversible 
direction ratchet driver handle 
and bit storage holder. Sizes: 
Flat blade - 2.0, 2.5, 3.0mm; 
Philips blade - Nos 00, 0, and 1; 
Pozidrive style — PZ00, PZO; Torx 
style — T6, T7, T8, T9, T10; Hex 
= 15, 20, Amm: T6333 


580 


TEESE 


Available in-store or through our 


Direct Sales Division 


Phone: 1300 366 644 (Local call charge) 
Fax: (02) 9642 9155 
Mail: DICK SMITH ELECTRONICS 
Direct Sales Reply Paid 500, 
PO Box 500, Regents Park DC NSW 2143 


(No stamp required) 
EO 
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Station tå 


Digital Display Soldering 
Professional soldering station with lightweight 55W 
soldering pencil, accurate digital temperature 

metering, flexible burn-resistant silicon-rubber S 
cabling, and plated pre-tinned soldering tip. 

Provides adjustable temperatures from 
200°C to 450°C, long-life ceramic heater 
element, and zero-voltage switching to 
help protect sensitive circuitry. T 2250 


DICKSISMITH 


24V Heavy Duty Cordless Drill 
Two-speed gearbox, electronic speed control, 
large 13mm keyless chuck, 17 torque settings 
20Nm max, carry case, 1hr mains fast charger. 
Bonus 41pc Bit and Socket set with case. 

T 4870141 


50 99 


“SAVE *30 


iroda. 
PRO-50K Solderpro Kit 


Cordless, quick ignition, butane- 
powered soldering iron kit, includes 
Imm soldering tip. Hot knife, ‘heat 
blower’ and blow torch tips plus 
solder and a tip cleaning sponge, 
all stored in a handy carry case. 

T 1103 
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SPLat Controls, an Australian company that 
produces a range of home-grown industrial- 
strength controllers, recently added the 
credit-card sized ‘CC16’ to their line-up. This 
new controller sells for less than $100 yet 
includes many of the features of SPLat’s more 
sophisticated controllers. 


HE CC16 BOASTS 16 digital in- 
put/output (I/O) lines. All inputs 
feature over-voltage protection and are 
designed to work with industrial style 
“NPN” type sensors. The outputs are 
capable of sinking up to 400mA and 
can directly drive solenoids, contac- 
tors and small stepper motors — so 
for many applications, no additional 
interfacing circuits are required. 
Like all SPLat controllers, the CC16 
utilises a proprietary programming 
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language. Unlike other controllers 
that use C, BASIC or ladder logic, the 
SPLat language was designed from 
the ground up for industrial control 
and is therefore exceptionally easy to 
use. While it is possible to create ru- 
dimentary programs in minutes using 
a subset of the SPLat language called 
“Fast-track”, much more sophisticated 
control functions can also be built 
that include maths, state machines, 
heuristics and look-up tables. 
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Repasar 


Splatco.com.au 


A major selling point of the control- 
ler is its multi-tasking abilities, which 
are an integral part of the SPLat lan- 
guage. Up to 32 concurrent tasks cou- 
pled with an execution rate of about 
15,000 high-level SPLat instructions 
per second provide enough scope for 
a wide variety of applications. Add 
to that the large program memory 
(approx. 12,000 instructions) and it’s 
hard to imagine a job that these little 
devices couldn’t tackle! 

SPLat’s claim that their program- 
ming language is the “easiest in the 
world” for embedded OEM applica- 
tions piqued our curiosity. While 
it might be easy for an experienced 
programmer to use, how would some- 
one with no programming experience 
fare? 

To learn more, we obtained a CC16- 
DK Developer’s Kit which includes the 
CC16 controller, a CD-ROM with PC 
software and technical information, a 


siliconchip.com.au 


- MC9SOBAW60 — 


serial cable and five friction lock con- 
nectors for I/O and power hook-up. A 
power supply is not included in the kit 
but a plugpack or any DC supply that 
can provide 10-24V will work. 


Getting started 


The first step is to install the Win- 
dows-based development software, 
“SPLat/PC”. While we installed ours 
from the CD, it is also available for free 
download from www.splatco.com. 
au. The software provides a means of 
entering and testing your SPLat pro- 
grams and includes a comprehensive 
help system. 

The serial cable mentioned earlier 
connects the CC16 to a free serial 
port on your PC, allowing SPLat/PG 
to communicate with the control- 
ler for debugging and programming. 
USB-to-serial adapters are available 
separately if your system lacks the 
necessary port. 

Once testing is complete, a couple 
of keystrokes see a "tokenised” version 
of your program uploaded to the flash- 
based memory in the CC16’s on-board 
microcontroller. The controller is then 
ready for use and can be disconnected 
from the PC. 

Note: for the technically curious, the 
microcontroller embedded in all SPLat 
controllers is factory programmed 
with run-time firmware that interprets 
and executes your tokenised program. 
This means that your program is not 
compiled to machine code; rather, it is 
converted to a “shorthand” language 
(and all comments stripped away) to 
conserve space in the micro’s Flash 
memory. SPLat provide free updates to 
the on-board firmware as new features 
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Fig.1: the CC16 features 16 digital input/output 


O INPUT/OUTPUT 


are implemented. A simple system 
called “reFlash” is used to apply the 
updates to all later model controllers, 
including the CC16. 

When SPLat/PC is first launched, 
a message appears encouraging you 
to follow a “mini-tutorial”. This tuto- 
rial describes the basics of the system 
and gives a rudimentary, hands-on 
programming example. Let’s look at a 
few of the simple examples given in 


` the tutorial to get an idea of how the 


SPLat programming system works. 


Programming 


The Editor window opens imme- 
diately when SPLat/PC is started (see 
Fig.2), This window functions as a 
basic text editor, where you enter and 
edit your SPLat program. It also acts as 
the central control point for all other 
functions. From within this window, 
you can write your programs, test them 
and then download them to the CG16 
controller. 

The program shown in Fig.2 makes 
use of SPLat’s simplified Fast-track 
instruction subset. It waits for input 
0 to turn on (go to a logic “low” level) 
and then turns on output 5, It then 
waits for input 0 to turn off (go high) 
again before turning output 5 off and 
then looping back to the start. 

Having entered this simple program, 
we can then download it directly to 
the controller and check if it works 
as intended. However, unlike this 
ridiculously simple example, most 
real programs will have a few prob- 
lems and will not operate as expected 
without “debugging”. 

This is where the real power of 
SPLat’s development environment 


(I/O) lines. Here’s the basic structure of a 
single I/O line, showing how one input and 
one output are connected together and brought 
out to a single point. Each output is capable 

of sinking up to 400mA, made possible by 
ULN2803A high-voltage Darlington driver ICs. 
When used as inputs, 330kQ resistors divide 
the applied voltage by two. The 330k series 
resistor also limits current flow in the micro’s 
internal protection diodes to provide over- 
voltage protection. A logic low is specified as 
0-3V on an input and a logic high as 7-32V. For 
those interested, the complete schematic can be 
downloaded from www.splatco.com.au — look 
in “Outline drawings & other files” under the 
“Support” section. 


comes in. We can step through our 
program one line at a time, get it to 
stop at any line we desire or run it 
uninterrupted to help track down any 
anomalies (Fig.3). 

To see the state of the outputs, it’s 
just a matter of opening the Input/Out- 
put window from the toolbar (Fig.4). 
This window (Fig.5) gives a graphical 
representation of the state of each 
output line in the form of a graphical 
“LED”. 

The Input/Output window also in- 
cludes a graphical “switch” for each 
input line, allowing the state of any in- 
put to be viewed and altered with just 
a mouse click — so it’s easy to simulate 
a real switch on any of the control- 
ler’s input lines. This enables you to 
test and debug your program without 
even having the real-word sensors or 
switches wired to the controller! 


On 
WaitOff 
OFF 
GoTo 


[ins |Line=1 Coki 


Fig.2: SPLat/PC’s Editor window 
looks a lot like Windows Notepad 
and works in a similar fashion. 
Here we've typed in a very simple 
program (borrowed from the 
mini-tutorial) using just a few 
instructions from the Fast-Track 
instruction subset. The operation 
of the program is largely self- 
explanatory (see text). 
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ntroller IC (the 


small square black device) accounts for the vast majority of the 
CC16's operation. All connections to the board are made via friction 
lock connectors on a 2.54mm pitch. The four 6-way connectors on the 
left side each carry four I/O. lines, power and ground. The 3, 4 and 
8-way connectors at the right and bottom sides provide for power 
input, serial communications and I/O expansion, respectively. 


As you’ve probably gathered by 
now, SPLat/PC simulates the entire 
operation of the controller; you don’t 
even need to have the CC16 connected 
to test your program! However, if it 
is connected, the controller acts as a 
“dumb” I/O device. This means that 
input/output instructions executed in 
SPLat/PC act indirectly on the control- 
ler’s port lines (albeit slower than in 
real time), allowing in-situ testing and 
debugging. 

Using just 14 instructions that make 
up Fast-track (see Table 1), we’ve no 
doubt that just about anyone could 
write a rudimentary SPLat program 
in short order. And once you've got 
those down pat (or if you’re already 
a programming expert), you'll be able 
to build up your repertoire from some 
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400 instructions that make up the 
complete instruction set! 


Multi-tasking 


Multitasking is a common require- 
ment in industrial automation, so it 
makes sense to build support for this 
right into the programming language. 
SPLat's integrated multi-tasking capa- 
bilities are called “MultiTrack” and are 
almost as easy to use as Fast-track! 

Remember our programming exam- 
ple from Fig.2? Imagine for a moment 
that this simple section of code con- 
trols a bottle capper on an assembly 
line. What changes might be required 
to drive a multi-headed capper, where 
each head operates asynchronously? 

Believe it or not, the necessary 
program is barely more complicated 


CommandPad Ctrl+K 


Anti-static mat Ctrl+B 


than the original, once we’ve added 
a few MultiTrack instructions — see 
Fig.6. Moreover, the program is easily 
expanded to handle many more chan- 
nels or other “simultaneous” tasks. 

Don’t be fooled by the simplicity 
of our example. MultiTrack can be 
used to build sophisticated routines 
with inter-task communication and 
multiple 24-bit timers, with the lat- 
ter limited only be available memory 
space. MultiTrack also provides a use- 
ful framework for libraries of common 
functions. According to SPLat, sample 
library style programs will be available 
in the future for a range of common 
functions. 


Expansion 

If your application demands more 
than 16 I/O lines, the CC16 is easily 
expanded via its SPI-like serial bus. 
SPLat offers a range of compatible 8- 
bit and 16-bit expansion boards, one 
of which features eight heavy-duty 
20A relays and eight optically isolated 
inputs. 

Additionally, the CC16 supports the 
industry standard Modbus protocol 
and can act as a Modbus RTU slave. 
Presumably, this would function over 
the TTL level “Comms” interface, as 
the low-cost CC16 doesn’t include an 
RS232 interface. 


Check it out 
As mentioned earlier, SPLat/PC 
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table 1: Fasttrack Insiruetion Set 


WaitOn / 
WaitOff / 
WaitOnT å ttt 
WaitOff i, ttt 
GoTo line 
GolfT line 


Go to line 


Go to line if the expected input did occur in the 
preceding WaitOnT or WaitOffT instruction 


GolfF line 

Pause tttt 

Ono 

Off o 

SetMem m,cc 
DecMGolfNZ m,line 


GolflnOn i, fine 
GolflnOff i line 


simulates the controller in software, 
so you can use simple code examples 
to learn more about the system even 
without a controller attached. Note 
that as the same software drives all 
of SPLat’s controllers, you must first 
specify the controller that you wish to 
simulate. This is done via the File -> 
Configure -> Board Type menu in the 
Editor; simply choose “CC16” from 
the drop-down list. 

The on-line mini-tutorials (accessi- 
ble from the Help menu) are definitely 
worth a look too — they’ll have you 
writing your own code in less than 
a couple of hours! SPLat/PC can be 


* 


Turn on output o 
Turn off output o 
Set memory location m to value cc 


Decrement memory location m, go to line if the result is 
not equal to zero 


Go to line if input fis on 
Go to line if input /is off 


Wait for input /to turn on 
Wait for input / to turn off 
Wait for input j to turn on, timeout after titt x 10ms 
Wait for input /to turn off, timeout after fit x 10ms 


Go to line if the preceding WaitOnT or WaitOffT timed out 
Pause the program ttit x 10ms 


downloaded from www.splatco.com. 
au. 


Special offer 


Until 31st May 2007, SPlat Con- 
trols are offering a very special deal 
for SILICON CHIP readers interested in 
purchasing the CC16 development 
kit. To find out more, check out this 
“special offer’ web address: www. 
splat-sc.com. 

SPLat Controls design, manufacture 
and support their products in Aus- 
tralia. They are situated in Seaford, 
Victoria and can be contacted on (03) 
9773 5082. SC 
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Fig.5: the Input/Output window 
indicates the status of all of the 
CC16’s output lines using graphical 
“LEDs” and inputs using graphical 
“slide switches”. Any input can be 
simulated as high or low by altering 
the respective switch position with 
a mouse click. Inputs can also 

be momentarily set (simulating a 
pushbutton switch) by simultaneously 
holding down the Shift key. 


LaunchTask 
LaunchTask 
RunTasksFforever 


HaitØOn 


WaitOn 
On 
WaitOFf 
Off 
GoTo 


Ine (Linest Colt — 


Fig.6: multitasking is built into the 
CC16 and it allows separate "slices” 
of a program (in this case TaskA 
and TaskB) to run simultaneously 
and independently of one another. 
Essentially, SPLat's simple multi- 
tasking instructions allow less 
experienced users to write more 
sophisticated programs. 
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The CC16BB Breakout Board is a useful addon device å have Arn development as it provides convenient screw 
terminal connections for power and all I/O connections, plus indicator LEDs on all I/O lines and DIP switches for 
activating inputs. It simply plugs into the four I/O connectors on the CC16 board. 
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Words by Leo Simpson 


“Oatley Electronics 


Design by Branko Justic* 


This reversible DC motor speed controller uses a switchmode 
Mosfet bridge circuit that drives the motor. It can be controlled 
by a 1-2ms pulse train from a radio control system or by a single 
potentiometer to give forward/reverse throttle control. It can 
operate from 12V or 24V batteries at currents up to 20A with 
just four Mosfets in the bridge circuit. 


VER THE YEARS, motor speed 
controls have always been popu- 
lar and this one is a beauty. Its Mos- 
fet bridge circuit can be used for 
speed control in an R/C system using 
standard 1-2ms pulse control or you 
can simply connect a 10kQ (linear) 
potentiometer or joystick to give sin- 
gle-handed forward/reverse control. 
As such, it would be suitable for a golf 
buggy, electric wheelchair, go-kart or 
whatever motor control application 
you have in mind. 
The bridge driver circuit employs 
80A N-channel Mosfets that have an 
on-resistance of just five milliohms 
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(5mQ) and are suitable for 10-30V 
operation. In practice, that will mean 
operation from 12V or 24V batteries. 

When tested with a loaded 24V mo- 
tor at a continuous 10A the MOSFETs 
became just slightly warm. No addi- 
tional heatsinking would be required 
for operation at 20A. This test was 
conducted with four MOSFETs in 
the output bridge but there is provi- 
sion for another four MOSFETs to 
be paralleled with the existing ones 
in the output bridge driver. This 
would result in each of the paralleled 
MOSFETs having one quarter of the 
power dissipation when compared to 


the original single devices! In a 24V 
system, there would be no problem 
powering motors with a power rating 
of up to 1kW. 

The complete circuit of the Speed 
Control For DC Motors is shown in 
Fig.1. With a total of four op amps, 
four comparators and four Mosfets, it 
may look fairly complicated but we 
can break it down into two sections in 
order to understand how it works. 


Bridge circuit operation 


First, let’s have a look at the bridge 
output circuit which drives the motor. 
You first need to understand how a 
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The surface-mount Mosfets are soldered to the underside of the PC board while fie ene a connections are run 


via crimped eyelet assemblies which are fastened in place using M3 machine screws and nuts. 


Mosfet bridge circuit drives the mo- 
tor. Only two Mosfets turn on to drive 
the motor at any one time. The motor 
is connected to the terminals marked 
“Motor 1” and “Motor 2”. For exam- 
ple, to drive the motor in the forward 
direction, Q7 and Q6 would be “on” 
while Q5 & Q8 would be “off”. This 
would mean that current would flow 
from the positive rail Vpos (10-30V), 
through Q7, through the motor and 
then Q6 to the OV (GND) rail. 

To drive the motor in the reverse di- 
rection, Q5 & Q8 would be “on” while 
Q7 and Q6 would be “off”. 

Both the above forward and reverse 
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conditions imply full speed operation 
with the respective Mosfets being 
turned on all the time. But this speed 
control is fully variable and the volt- 
age to the motor is switched on and 
off rapidly at about 300Hz. For low 
speed, the turn-on pulses to the gates 
of the relevant Mosfets are quite short 
and for the high speeds they become 
progressively longer until at full speed 
the relevant gates are pulled high 
continuously. 

OK. So we know that only two Mos- 
fets in the bridge circuit are turned on 
at any one time to drive the motor in 
forward or reverse but an extra wrinkle 


in this circuit is that all four Mosfet are 
N-channel devices. In order to switch 
on the top Mosfet (Q5 or Q7), we need 
a gate voltage which is about 8V higher 
than the main (motor) supply voltage 
(Vpos). How do we manage that? 
What we need first is a higher 
voltage supply to provide those high 
voltage gate signals Q5 & Q7. This is 
provided by op amp IC1b, comple- 
mentary transistors Q3 & Q4 and the 
capacitors associated with D2-D7. 
` Op amp IC1b is connected to oper- 
ate as a square wave oscillator at a 
frequency of 4kHz. Its output is about 
6V peak-peak. This is coupled to the 
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Fig.1: the circuit uses four Mosfets in a bridge configuration to drive the motor and these are pulse width modulated 
by sawtooth oscillator IC1a and comparators IC2a-IC2d. IC1c & IC1d provide an interface for a standard 1-2ms R/C 
control. IC1b, transistors Q3 & Q4 and diodes D2-D7 provide a high gate voltage for Mosfets Q5 & Q7. 


bases of transistors Q3 & Q4 which are 
connected as complementary emitter 
followers to provide a buffered output 
from the op amp. 

This combination produces an AC 
output voltage of 4.8V peak-peak. This 
AC output voltage is used to drive a 
Cockroft-Walton voltage multiplier 
made up of diodes D2-D7 and their 
associated 10uF capacitors. The DG 
output voltage from this multiplier is 
about 7-8V higher than the main sup- 
ply voltage Vpos. 

The Vpos + 8V supply is coupled to 
the gates of Q5 & Q7 via 6.8kQ resis- 
tors and these connect, in turn, to the 
outputs of comparators IC2a & IG2b. 

Note that this high voltage does 
not harm IC2 because it is an LM339 
quad comparator with open-collector 
outputs. This means that its outputs 
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are essentially the collectors of NPN 
transistors which can withstand any 
voltage up to +36V. In our circuit, the 
collector outputs of the four compara- 
tors are tied to Vpos + 8V via 6.8kQ 
resistors for IC2a & IC2b and to Vpos 
via 4.7kQ resistors for IC2c & IC2d. 


Switchmode operation 


For the following explanation, let’s 
assume that the 10kQ potentiometer 
connected to terminals B, C, & D has 
its wiper initially centred. 

Op amp IC1a and its associated parts 
form an oscillator which produces a 
300Hz sawtooth waveform of about 
1.2V peak-peak. This sawtooth voltage 
is applied to the non-inverting input 
(pin 11) of IG2d and to the inverting 
input (pin 8) of IC2c. 

The 39kQ, 15kQ and 33kQ resistors 


form a voltage divider from the regu- 
lated +8V supply in order to bias pin 
10 of IC2d at +4.4V and pin 9 of IC2c 
at +3V. Since the swing of the sawtooth 
waveform is actually sitting between 
the upper and lower threshold volt- 
ages, both comparators (ie, IC2c & 
IC2d) have an output of OV — ie, there is 
no pulse output from the comparators 
and the motor is stationary. 

Rotating the 10kQ potentiometer so 
the voltage at its wiper is higher effec- 
tively raises the level of the sawtooth 
so that part of it intersects the 4.4V 
threshold for 1C2d. This causes the 
output of IC2d to go high whenever 
the peaks of the sawtooth are above 
the +4.4V threshold. 

The output pulses from IC2d are 
buffered by IC2a. This means that gate 
pulses are delivered to Q6 & Q7 which 
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D2-D7: 1N5819 


INS819 


+10-30V 
SUPPLY 


MOTOR 1 
MOTOR 2 


SUPPLY 
OV/GND 
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TablemrResistomGolourmGodes 


4-Band Code (1%) 

brown black green brown 
red red yellow brown 
brown red yellow brown 
blue grey orange brown 
orange white orange brown 
orange orange orange brown 
brown green orange brown 
brown red orange brown 
brown black orange brown 
grey red red brown 

blue grey red brown 

yellow violet red brown 

red red red brown 

red red brown brown 


5-Band Code (1%) 

brown black black yellow brown 
red red black orange brown 
brown red black orange brown 
blue grey black red brown 
orange white black red brown 
orange orange black red brown 
brown green black red brown 
brown red black red brown 
brown black black red brown 
grey red black brown brown 
blue grey black brown brown 
yellow violet black brown brown 
red red black brown brown 

red red black black brown 
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Paris List 


1 PC board coded OE-K243, 
115 x 7imm 

4 3mm screws 

4 3mm nuts 

8 3mm washers 

2 14-pin IC Sockets 

1 3-way 5mm screw terminal 
block 

2 2-way 5mm screw terminal 
blocks 

4 crimp eye terminals (for supply 
and motor connections) 

1 10k22 (lin) potentiometer 

1 2kQ trimpot (VR1) 

1 100kQ trimpot (VR2) 


Semiconductors 

1-LM324 quad op amp (IC1) 

i LM339 quad comparator 
(IC2) 

1 7808 8V voltage regulator 
(REG 1) 

1 C8050 NPN transistor (Q3) 

1 C8550 PNP transistor (Q4) 

1 1N4148 signal diode (D1) 

6 1N5819 Schottky diodes 
(D2-D7) 

4 18V 400mW zener diodes 
(ZD1-ZD4) 

4 SDB85NO3L N-channel 
surface-mount Mosfets (see 
text) 


Capacitors 

4 100uF 35V electrolytic 

6 10uF 35V electrolytic 

2 1uF 16V electrolytic 

1 4.7nF metallised polyester 
(greencap) 

1 1nF metallised polyester 
(greencap) 


Resistors (0.25W, 1% or 5%) 
3 1MQ 2 12KQ 
2 220k22 1 10ko2 
5 120k0Q 1 8.2kQ 
2 68KQ 2 6.8kQ 
1 39KQ 347kQ 
1 33KQ 5 2.2KQ 
2 15KQ 1 2200 


Kit availability 

This project was produced by 
Oatley Electronics who own 

the design copyright. Kits (Cat. 
K243) can be purchased from 
Oatley Electronics Pty Ltd, 

PO Box 89, Oatley, NSW 2223. 
Phone: (02) 9584 3563 

Fax: (02) 9584 3561 
http://www.oatleyelectronics.com 
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Fig.2: follow this parts layout diagram carefully when assembling the PC 
board. Eight surface-mount Mosfets are shown here but the “A” devices are 
all optional - see text. Note that Q3 and Q4 have different type numbers. 


drive the motor in one direction. 

Rotating the 10kQ potentiometer 
in the opposite direction, so that the 
voltage at its wiper is lower, effectively 
lowers the level of the sawtooth so that 
part of it intersects the +3V threshold 
for IC2c. This causes the output of 
IC2c to go high whenever the troughs 
of the sawtooth are below the +3V 
threshold. 

The output pulses from IC2c are 
buffered by IC2b. This means that 
gate pulses are delivered to Q5 & Q8 
which drive the motor in the other 
direction. 

The only part of the circuit which 
remains to be explained is that com- 
prising op amps IC1c & IC1d and as- 
sociated components. This takes the 
standard 1-2ms pulse from a radio 
control decoder and converts it to a 
varying DC level to control the saw- 
tooth oscillator of IC1a. 

It does this in the following way. 
The pulse signal is first fed to IC1c 
which is connected as a comparator 
to buffer and “limit” the signal before 
it is fed to diode D1 and filtered by 
the 1uF capacitor. The resulting DC 
level represents the width of the input 
pulses. Short pulses give a low level 
while long pulses give a higher level. 
This is amplified and level-shifted by 
op amp IC1d and then fed to terminal 
A on the connector strip. 

This is linked to terminal C on 
the connector strip and fed via the 
220kQ resistor to IC1a to level-shift 


Tebe 2 Capacitor Gudes 


IEC Code EIA Code 


Value puF code 
4.7nF .0047uF 4n7 472 
inF 001uF 8 1nd 102 


the sawtooth waveform and hence 
control motor speed and direction as 
described above. 

It is important to note that if you 
are using the 10kQ potentiometer 
to control] speed and direction, then 
terminals A & C must not be linked. 
Conversely, if you are using 1-2ms 
pulse control, then terminals A & C 
must be linked and the 10k potenti- 
ometer must be omitted. 

Note that transistors Q1 & Q2 are 
missing from the circuit and PC board. 
These were present in an earlier pro- 
totype but have been designed out 
the circuit. 


Construction 


All the components of the Speed 
Control, with the exception of the 
10kQ potentiometer, are mounted on 
a PC board measuring 115 x 71mm. 
Assembly is best started with the 
SDB85NO3L surface-mount Mosfets. 
Solder the legs of the Mosfets first and 
then solder the metal tag of each Mos- 
fet to the PC board. A wooden clothes 
peg can be used to hold each Mosfet 
in place while it is soldered. Note that 
you will need a larger than normal 
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Fig.3: here’s how to connect the speed pot and 


1 Ok POT SPEED 
CONTROL 


SPEED INPUT 
[1-2ms) 


soldering iron to do this because most 
temperature-controlled irons will not 
have enough power to do the job. 

Make sure you place and solder 
each Mosfet in the correct location, 
so as to leave room for the additional 
Mosfets if they need to be fitted as 
well. 

With the Mosfets installed, you can 
then solder in all the smaller com- 
ponents. Make sure that the diodes, 
transistors, ICs and voltage regulator 
(REG1) are correctly located and ori- 
ented. Mistakes here can cause major 
damage if not discovered before power 
is applied. 


CIO: RKO VES 


Easy to program 


Expandable 


Huge 25K program memory, 250 bytes RAM 
Floating point, multitasking, ModBus communications 


run the external wiring connections. The supply 
and motor connections are fastened to underside 
of the PC board (see photo). 


+10V - 30V 
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In particular, note that Q3 and Q4 
are different. Q3 is a C8050, while Q4 
is a C8550. Don’t mix them up. 

Check each resistor’s value with 
your digital multimeter, before it is 
installed. Finally, make sure that you 
install each electrolytic capacitor with 
the correct polarity. 


Testing 
When assembly is complete, check 
all your work very carefully. As noted 
above, any mistake in component 
placement or polarity may cause dam- 
age when the supply is connected, 
When everything checks OK, con- 


at an affordable price! 


Ready to use. No soldering, no extra circuitry required 
16 industrial strength input/output points 


From $98 incl GST (OEM pack, board + connectors) | 
Developers kit $148.50 includes programming cable & programming software "Ley NG 
Oh 


Save $56! Visit im fora as offer exclusive to SILICON CHIP readers “© 
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WARNING! 


The supply polarity is crucial. 


Reversed polarity may destroy 
the unit. 


necta 12V battery or DC power supply. 
Do not connect the motor yet. Now 
check that +8V is present at the output 
of voltage regulator REG1 and on pin 4 
of IC1. +12V should be present at pin 3 
of IC2. That done, check that the volt- 
age multiplier is working by measuring 
the voltage at the cathode end (white 
band) of diode D7. It should be about 
+20V or thereabouts. 

With the 10kQ potentiometer cen- 
tred (ie, for zero motor speed in either 
direction), the voltages at pins 1, 2,13 
& 14 of IC2 should all be low (ie, less 
than about 100mV) and similarly, the 
voltages at the Motor1 and Motor2 
outputs should also be close to OV. 

Now try rotating the 10kQ pot in 
one direction and then other. You 
should find a proportional increase 
in the voltage at the Motor1 or Motor2 
terminals. 

If all these checks are OK, you 
should be able to then connect the mo- 
tor and control its speed, Note that as 
its speed is increased, the motor will 
produce a more or less musical tone. 
That is due to the 300Hz switching 
frequency. 

Next month, we will describe a com- 
panion interface board which provides 
a hand throttle control and has a toggle 
switch for motor direction. SC 


opine CC16: A professional, quality controller 


Åp s 
D) 
* 
. 
e A 
Å Į 


APRIL 2007 31 


“a 


pr STEZLES! IT SPARES! IT GRACRLEN ITS 


High voltage displays have s ~ 
always been awe-inspiring. i meg 
They not only look and sound , fonr 
spectacular — they even have di e 
a pungent smell, caused by the " = 
ozone which is generated by any å ug 
high voltage discharge. per 

One of the most fascinating wt 


high voltage displays is the 
Jacob’s Ladder, in which a series 
of sparks continually climb 
between two vertical wires. 


Warning! 


This Jacob’s Ladder display 
uses very high voltage which 
can give a nasty shock. 

Do not put your fingers 
anywhere near the display, the 
coil, nor any part of the circuit 
while ever power is applied. ea 

it’s really 

spectacular: 
this photo of 
our new Jacob’s 
Ladder is a 
two-second time 
exposure. 


By Leo Simpson 
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FASCINATING! VTS 


DDS LIGT 


HOW DO YOU make an electric discharge 

climb a pair of wires? In practice, it is quite 

easy. The two vertical wires are spaced close 
together at the bottom and slightly splayed apart to increase 
the gap as the sparks rise. 

So why do they rise at all? Surely the spark would always 
take the shortest route rather then extend itself as it travels 
upwards? 

But the spark discharge is actually taking the shortest 
path, or rather, the easiest path from one electrode to the 
other. Initially, the discharge does take 
the shortest path which is at the bot- 
tom of the wires. But the continuous 
spark discharge is hot and heats up the 
air around it. This heated ionised air 
rises, carrying the discharge up with it 
until the gap between the two electrode 
wires is too large to maintain the spark. 
The discharge then starts at the bottom 
again and the cycle continues. 

Back in September 1995 we pro- 
duced a Jacob’s Ladder circuit which 
has been popular ever since. But just 
recently our attention was drawn to a 
number of mains-powered discharge 
circuits on the internet. While quite 
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Fig.1: this shows the spark 

plug firing arrangement for the Commodore 
V6 double-ended ignition coil. The two 
spark plugs are fired together (in series), so 
quite a high output voltage is needed. 


RIVING 


A A N 


spectacular they are also quite dangerous. 

We got to thinking: how can we produce something just 
as spectacular but not mains-powered? Our original Jacob’s 
Ladder circuit was based on a conventional 12V ignition 
coil and we realised that today’s cars have very powerful 
ignition systems. 

So why not revise the circuit "H a higher powered coil 
out of a late model car? 

In practice, it turned out to be not quite so simple. While 
all current model cars use engine mahagement and high- 
energy ignition systems, they use 
a wide variety of ignition coil ar- 
rangements. 

Some uge ldirect fire ignition 
systems, w hia coil right on top of 
each spark plug. Others use a con- 
ventional c Ne distributor while 
some others such as the Holden 
Commodofe |use three double- 
ended coilg to run a V6 motor. 

We decided that the double- 
ended coil arrangement was prob- 
ably the begt for our purpose since 
it should have much higher voltage 
than a soil Which only has to fire 
one spark plug at a time. 


I 
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Fig.2: the circuit uses a 555 timer (IC1) to pulse transistors Q1 & Q2 on and off at 75Hz. Q2 drives a Commodore V6 
ignition coil and this delivers high voltage pulses to the Jacob’s Ladder wires. 


By way of explanation, the Commodore ignition coil has 
two high voltage terminals, each of which is connected to a 
spark plug. So when the coil fires, it drives two spark plugs 
in series; one will be on the power stroke while the other 
will be on the exhaust stroke and thus will be “wasted”. 
The arrangement is shown in Fig.1. 

The only drawback is that Commodore ignition coils come 
in an assembly of three, all attached to a common mounting 
plate. This assembly is quite expensive to buy, whether new 
or from a wrecker — you can expect to pay around $150 or 
more. Too much! 

However, you can purchase single ignition coils for a VN 
Commodore (the first with the 3.8-litre V6) and that is what 
we did. Even so, they typically cost around $50 although 
you might get one at lower cost from a wrecker. 

By the way, it may be possible to adapt other double-ended 
coils, such as from a Toyota V6 Camry or Avalon, but we 
have not tried them. 


How it works 


Our Jacob’s Ladder circuit does not in fact produce a 
continuous discharge. Since it is based on an automotive 
ignition coil, it produces continuous individual sparks, ata 
rate of around 75 sparks/second. So you havea whole series 
of sparks which appear to be climbing up the wires. 

The result is noisy and smelly (from the ozone) and looks 
quite dangerous, as it indeed it could be, if you are unlucky 
enough to inadvertently touch the high voltage terminals of 
the coil. You’d get much the same belt as you would if you 
touched a spark plug top while the motor is running. 

The circuit itself comprises a 555 timer IC, two transistors, 
the ignition coil and several resistors, capacitors and diodes 
— see Fig.2. This revised circuit (compared with September 
1995) has been modified to ensure that the high-energy coil 
is driven to a reasonably high current of around 5A peak 
while still maintaining a duty cycle which means that the 
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main power transistor does not get too hot — it operates 
without a heatsink. 

IC1 is a 555 timer used to produce the short pulses. Note 
that we used a standard 555 timer here since it is more 
rugged than the GMOS (7555) version and less likely to 
be damaged by any high voltage transients which may be 
present on the PC board. 

IC1 is connected to oscillate at about 75Hz, as determined 
by the 330nF capacitor at pin 6 and the two associated 18kQ 
resistors. The two resistors set the duty cycle of the pulse 
train delivered by pin 3 at about 66%. 

When pin 3 is high, transistor Q1 is held off and no base 
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This scope screen grab shows the circuit operation. 

The upper trace (yellow) is taken at the collector of Q1, 
showing the pulse waveform fed to the base of Q2. The 
lower trace (purple) shows the high voltage waveform 
produced at the collector of Q2 and therefore the voltage 
across the primary winding of the ignition coil. Note that it 
is limited to 328V peak-peak by the four 75V zener diodes. 
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Fig.3: the component overlay for the PC board. The photo below is an early prototype (in fact, using the same PC 
board as our original Jacob's Ladder) — hence the TO3 transistor and some other circuit changes. However, it does 
give a good idea of how the Commodore coil is mounted in the new version. At the bottom of the page is a section 
of the reverse side of the board showing how connection is made to the primary of the ignition coil via spade lugs 
passing through the board. 


& 


current flows in Q2. When pin 3 goes low, Q1 is switched 
on due to the base current flow through the 2.2kQ resis- 
tor and Q1 switches on Q2 via its 1500 base resistor. The 
coil now begins to charge via fuse F1 and the 0.470 5W 
resistor. The instant pin 3 goes high again, Q2 switches off 
and the coil develops a high voltage and generates a spark 
across the gap. 

Q2 is an MJH10012 Darlington power transistor, spe- 
cifically designed as a coil driver in automolive ignition 
systems. It has a 500V collector-emitter rating so it can 
withstand the high voltages developed across the coil’s 
primary winding. 

Depending on the spark gap, the coil’s peak primary 
voltage may only be about 300V or so, but if the gap is 
very large or the coil is operated without any EHT output 
lead, the secondary voltage can be excessive and there can 
be a flashover across the coil’s high voltage terminals. In 
practice, our scope measurements showed that this could 
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produce a coil primary voltage well in excess of 400V-Which 
leaves less safety margin than we would preter for Q2.! 

Accordingly, four 75V 5W zener diodes, ZD1-ZD4 Jare 
connected in series across Q2 to limit the primary voltage 
developed by the coil to about 300V, well within the ttan- 
sistor’s rating of 500V. 

Note that Q1 inverts the output signal from IC1 and there- 
fore drives Q2 with a duty cycle of about 34%. As noted 
above, the duty cycle is set to provide sufficient “on” time 
for Q2, so that the coil current can build to a value of abput 
5A peak, ensuring hot, juicy sparks. 

By the way, the specified Commodore VN ignition qd bil 
has a very low primary resistance of about 350 milliohims 
so we have added the 0.479 5W resistor into the colledtor 
circuit of Q2, to limit the primary current and reduce heat 
dissipation in the power transistor. 

Power for IC1 is provided by the 12V battery via a 1DA 
fuse (F1), the 10Q resistor and diode D1. A 470uF capacifor 
filters the supply to provide reliable triggering for the timer. 
Transient protection is provided with ZD5, a 16V zemer 
diode. A 100nF capacitor at pin 5 filters the trigger point 
voltage to ensure that the timer does not false trigger. 

Diode D1 offers reverse polarity protection for IC1, while 
the fuse protects the battery from supplying excessive cr- 
rent should a fault occur. 

Note that you will need a heavy-duty power supply fo 
run this circuit; ie, one capable of providing about 5A 
or more, with low output impedance. Alternatively, 
use a sealed lead acid battery rated at 7Ah or more. You 
will need to keep it charged up between short periods 
of use. 


Construction 


The circuit is constructed on a PC board coded 
11104071 and measuring 170 x 76mm. This board, 
together with the ignition coil mounted on it, can be 
mounted ona suitable piece of timber or MDF. Fig.3 
shows the assembly details for the PC board. 

Begin the assembly by installing and 
soldering in all the low profile compo- 
nents such as the IC, diodes and resistors. 
It is a good idea to double-check the re- 
sistor values using a digital multimeter 
before soldering them in position. 

Now solder in the capacitors, taking 
care to ensure that the 470uF electro- 
lytic is oriented as shown. Take care 
to ensure that the semiconductors 
are correctly oriented as well. Pin 
1 of the IC is adjacent to a notch in 
one end of the plastic body. 

Transistor Q2 should be push- 
ed down onto the board as far 
as it will easily go before sol- 
dering its leads. Q2 is secured 
directly to the board (ie, with 
no insulating washer) using , 
3mm machine screws and / 
nuts. As well as securing 
Q2 in place, these mount- 
ing screws and nuts also 
connect Q2’s collector 
(ie, the case) to a track 
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on the’ PC board. To ensure reliable connections, use star 
washefs under the screw heads and solder the nuts to their 
surrounding copper pads. 

Not that our circuit and the PC board overlay diagram 
show & BU941P or MJH10012 plastic TO-218 power tran- 
sistor fitted instead of the MJ10112 TO-3 version shown in 
the plfotos of our prototype. This is because we built our 
prototfype on the PC board for the September 1995 original 
versigh of our Jacob's Ladder. If you have the original PC 
boardfø(coded 11306951), you could adapt it to the circuit 
show® here but you will need to have four 75V zener diodes 
conngeted in series rather than the three zeners used in the 
1995 @esign. 

Th 150Q 1W and 0.47 5W resistors are mounted about 
6mm Åbove the PC board to improve heat dissipation — they 
do gef warm. 

Thg fuse clips can now be installed. Note that these each 
have @ little lug at one end to retain the fuse after it has been 
installed. These lugs must go to the outside ends; otherwise 
you will not be able to fit the fuse. 

Th® ignition coil is secured to the PC board using two 
25mif long M4 screws, with nuts and lockwashers. The con- 
nectipns to its primary winding are made underneath the PC 


board, through holes, using crimped spade connectors. The 
specified type is red with a 5mm wide spade section. To do 
this, Gut two 50mm lengths of heavy-duty hookup wire with 


a wire size up to 1mm in diameter. Strip both ends 


$ ~ of each wire and crimp a spade connector to 
af Sure end of each — these go into the under- 
f / z è Side of the ignition coil via 8mm 


clearance holes on the underside 
of the PC board. The other ends 
of the wires are soldered to their 
respective points on the top of 
the PC board — see Fig.3. 
Then fit the twin-lead battery 
cable (red to positive, black to 
negative). The other end of this 
cable is fitted with large (30A) 
battery clips. Now you are 
ready to test the circuit. 


Testing 


Before you apply power, 
you must provide a tempo- 
rary spark gap for the igni- 

tion coil, otherwise it may 
be damaged by an internal 
discharge. The gap can be 
made quite simply with a 
paper clip. Push it over 
one of the high voltage 
` terminals and then posi- 
tion it so that any spark 
can jump about 20mm 
across to the other high 

voltage terminal. 

Now for the smoke 
test. AS soon as you 
connect the power, 
there should be a 

continuous stream 

of sparks across the 


The two 

lengths of 

PVC tube 

shown here 

do a great 

job of moving 
the spark up 

the wires, 

away from 

the soldered 

terminals. There 

was just one tiny 
problem: after 
prolonged use 
they started to 
catch on fire... 
so we are not 
recommending 
they be used! 
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temporary spark gap. Do not attempt to touch the coil (nor 
anything else!) while power is applied because it can give 
you a nasty shock! 

If everything works OK, disconnect the battery leads and 
mount the whole PC board assembly on a suitable piece of 
timber or MDF (medium density fibreboard). We mounted 
our prototype using four woodscrews and some plastic 
spacers. 

We made our Jacob’s Ladder spark gap with two 30cm 
lengths of springy steel wire. These were attached to the 
high voltage terminals of the ignition coil by soldering each 
to bare spark plug connectors. 

These connectors are not particularly easy to find these 
days but we tracked them down at a specialist auto parts 
supplier. Your local auto electrician could be another pos- 
sibility. If you cannot find any, perhaps you could “rat” some 
old spark plug leads and extract the connectors. 

Being designed for crimping, they may also not be easy to 
solder to— we managed by filing the surface of the connectors 
toa bright surface and then immediately soldering the wires 
on with a large (100W) hot soldering iron (normal 30W-ish 
hobby electronics irons don’t stand a chance!). 

Note that the two wires should be as straight as possible 
without any kinks but are slightly splayed apart to make the 
spark discharge run smoothly up the wires. Any slight kinks 
will mean that the sparks will not progress smoothly up the 
ladder but will tend to “stick” at the kinks. So keep the wires 
as straight as possible and splay them apart very slightly so 
that the gap at the top is no more than about 20mm. 

Coat-hanger wire would probably work just as well, bear- 
ing in mind that it can be difficult to get coat-hanger wire 
absolutely straight. 


Don’t use electrical conduit 


We originally placed a 50mm length of 20mm electrical 
conduit over both high voltage terminals of the coil (as seen 
in the photographs). This stopped any tendency for the spark 
to jump between any slight bumps or protuberances on the 
spark plug connectors and made the sparks climb up the 
wires much more smoothly. Unfortunately, though, after a 


lo 


prolonged period of use, these got carbonised and started 
to catch fire. Well, it seemed like a good idea at the time. 
If you find the sparks jump between the terminals and do 
not rise up the wires, try using proper spark plug insulating 
boots. DO NOT use electrical conduit. sc 


PARTS LIST — JACOB’S LADDER 


1 PC board, code 11104071, 170 x 76mm 

1 VN Commodore V6 12V ignition coil (see text) 

2 3AG PC mount fuse clips 

1 10A 3AG fuse 

2 red 5mm crimp spade terminals 

2 25mm M4 screws, nuts and star washers 

1 red battery clip 

1 black battery clip 

2 bare spark plug connectors (see text) 

2 spark plug insulating boots (if required — see text) 
2m length of twin red/black automotive wire 

2 300mm lengths of 1mm steel or copper wire 

1 timber or MDF baseboard 

1 12V DC 5A power supply or SLA battery (see text) 


Semiconductors 

1 555 timer (IC1) 

1 BC327 PNP transistor (Q1) 

1 MJH10012, BU941P 500V NPN TO-218 
Darlington transistor (Q2) 

1 1N4004 1A diode (D1) 

4 75V 3W or SW zener diodes (ZD1-ZD4) 

1 16V 1W zener diode (ZD5) 


Capacitors 

1 470uF 16V PC electrolytic 
1 330nF MKT polyester 

1 100nF MKT polyester 


Resistors (0.25W 1%) 
218K0 12.2kQ 11509 1W 
1 0.470 5W wirewound 


1 1022 
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Fig.4: actual size artwork for the PC board. The corner mounting holes and the two ignition coil mounting holes should be 
drilled at 5mm while the three clearance holes for the coil primary wires should be drilled at 8mm. 
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Last month, we published the circuit for our 
new GPS-Based Frequency Reference and 
described how it works. This month, we 
show you how to build and adjust it. 


uilding the GPS-Based Frequency 
Reference is quite straightforward, 
since all the parts are mounted on 
two PC boards: a main board coded 
04103071 (143 x 123mm) and a smaller 
display board coded 04103072 (145 x 
58mm). All wiring between the two 
boards is via å short 16-way ribbon 
cable, fitted with an IDC line socket at 
each end (to link CON6 & CONS). 
Everything fits snugly inside an ABS 
plastic instrument case measuring 
158 x 155 x 65mm, the display board 
mounting vertically at the front. As you 
can see from the diagrams and photos, 
the main board has a small rectangular 
extension at front right for the 1OMHz 
and 1MHz output connectors (CON1 
and CON2), while the display board 
has a matching rectangular cutout to 
fit around these connectors. 
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In addition, the display board has a 
small cutout at upper left, to provide 
clearance for the interconnecting cable 
between the two boards. 

When the case is assembled, output 
connectors GON1 and GON2 are ac- 
cessible via the front panel, while the 
remaining connectors are all acces- 
sible via the rear panel. The LCD and 
status LEDs are also at the front, along 
with the three main control pushbut- 
ton switches (S1-S3), The GPS receiver 
initialisation button (S4) is operated 
via a small access hole in the front 
panel, along with a similar access hole 
for adjusting the display contrast (via 
trimpot VR2). 


Main board assembly 


Fig.6 shows the parts layout on the 
main board. Begin by installing the 
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wire links, then install PC stakes at 
test points TP1-TP4 and the adjacent 
TPG and GND terminals. 

Follow these parts with the resis- 
tors, diodes and the MKT and ceramic 
capacitors. Table 1 shows the resistor 
colour codes but you should also check 
them using a DMM, as some colours 
can be difficult to read. Note that the 
10kQ and 20kQ resistors in the resistor 
ladder DAC (just to the left of IC12) 
are mounted in inverted-V fashion, 
to fit them all in. Table 2 shows the 
capacitor codes. 

Take care to ensure that the diodes 
are all correctly oriented and be sure to 
use the correct type at each location. 

Next, fit the IC sockets if you’re 
using them (they’re recommended 
for this project). The IDC header pin 
connectors CON6 & CON7 can then go 
in, followed by BNC connectors CON1- 
CON4, power input connector CONS 
and RCA connector CONS. 

The finned heatsink for regulator 
REG1 is next on the list. Make sure 
it’s seated all the way down on the PC 
board before soldering its mounting 
pins to the board pads. 
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Regulator REG1 is mounted vertical- 
ly against the heatsink and is attached 
to it using an M3 x 6mm machine 
screw (this goes into a tapped hole in 
the heatsink). Apply a thin smear of 
heatsink compound to both the back of 
the regulator and the heatsink surface 
before screwing them together, to en- 
sure a good thermal bond. Tighten the 
mounting screw firmly, then solder the 
regulator’s leads to its board pads. 

The remaining smaller parts can 
now all be installed. These include 
trimpot VR1, trimcap VC2 and quartz 
crystals X1 and X2. 


Making the mini oven 


The first step in making the oven 
is to fit the second finned heatsink. 
Before doing this however, it needs to 
have a chamfer cut along both inner 
edges of the two centre fins, to clear 
the small flange around the bottom of 
the crystal can — see Fig.7. Basically, 
you need to remove enough material 
so that the outer fins rest on the top of 
the PC board. 

A small rotary “hobby grinder” can 
be used to make these chamfers or 
you could use a small dental burr or 
milling cutter. 

After cutting the chamfers, apply a 
small smear of heatsink compound to 
both sides of the crystal can and to both 
sides of the centre slot in the heatsink. 
This ensures a good thermal bond 
between the two when the heatsink 
is fitted. It’s now just a matter of slip- 
ping the heatsink into position over 
the crystal and soldering its mounting 
pins to the board pads. 

Mini-oven heater transistor Q1 is in 
a TO-126 package. As shown, it’s fas- 
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Fig.6(a): follow this parts layout diagram when 
building the main PC board and refer also to the 
detail drawing (Fig.7) when installing the parts 
for the mini oven (under the film canister). The 
Garmin GPS 15L mounts on spacers above ICs 9 
& 12 (see Fig.8) 
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Fig.6(b): assemble 
the display PC 
board as shown 
here. Switches 
$1-S3 must be 
mounted with 
their flat sides 

as shown, while 
LEDs 1-3 should 
sit 11mm above 
the board surface. 
Note also that the 
10LF capacitor 
must be mounted 
flat against the 
board (see photo). 
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This is the fully-assembled main PC 
board but with both the Garmin GPS 15L 
receiver and the oven cover (ie, the film 
canister) removed so that the components 
under them are visible. Make sure that all 
polarised parts are correctly oriented. 
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tened to the end of the oven heatsink, 
again using an M3 x 6mm machine 
screw. Smear both the transistor and 
heatsink mating surfaces with heatsink 
compound before slipping the transis- 
tor into position. 

Take care with the orientation of 
Q1 — its metal surface goes towards 
the heatsink. Don’t forget to solder its 
leads to the board after tightening its 
mounting screw. 

The LM335Z temperature sensor 
(IC10) is next on the list — see Figs.6 
& 7. It’s in a plastic T0-92 package and 
slips easily into place between the 
heatsink fins. Before doing this though, 
give it a generous coating on both sides 
with heatsink compound. That done, 
slide it down between the heatsink 
fins so that its body sits about 6mm 
above the PC board before soldering 
its leads to the board. 

Assuming you've already fitted vari- 
cap VC1, its 15pF series capacitor and 
the 47kQ isolating resistor, the inside 
of the mini oven is now complete. All 
that remains is to fit its outer casing. 

This casing is made from a 33mm- 
diameter plastic film canister (you can 
get one from a photo processing store) 
and lined with expanded polystyrene 
foam sheet about 3mm thick. It’s built 
as follows: 

(1) Shorten the canister to about 32mm 
long, using a pair of scissors or a sharp 
knife. 

(2) Cut a 31mm diameter disc from 
the expanded polystyrene foam sheet 
and push it right down to the bottom 
of the canister. 

(3) Cut another piece of the foam into 
a 28 x 70mm strip and make a series 
of shallow cuts across the strip on one 
side, so that it can be rolled lengthwise 
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Fig.7: this detail 
drawing and the 
photo at left show 
how the mini-oven 
is built. Not shown 
here is heater 
transistor Q1 
which is fastened 
to the back of the 
heatsink. 


TOMHz CRYSTAL IN 
CENTRE SLOT, WITH 
HEATSINK COMPOUND 
ON EACH SIDE 


LM335Z TEMP SENSOR 
IN SIDE SLOT, WITH 
HEATSINK COMPOUND 
ON BOTH SIDES 


MAIN PC BOARD 


CHAMFER GROUND IN CENTRE FINS 
TO CLEAR FLANGE OF CRYSTAL CASE 


(HEATER TRANSISTOR Q1 SCREWED TO BACK OF HEATSINK) 
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into a tubular shape. Fit this inside the 
canister to form the wall lining. 

Having lined the canister, the next 
step is to “up-end” it and lower it 
down over the mini-oven components 
on the PC board. Note, however, that 
you may have to cut a small “pocket” 
in one side of the foam liner to clear 
the 15pF capacitor. 

Finally, a long plastic cable tie (or 
two shorter cable ties in series) can be 
threaded through the adjacent 3mm 
holes in the PC board and tightened to 
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hold the canister down. The mini-oven 
assembly is now complete. 


Installing the ICs 

The next step in the assembly is to 
install all the ICs. If you've previously 
installed IC sockets, then it's just a 
matter of plugging the ICs in, taking 
care to ensure they are all correctly 
oriented. Be sure to use the correct 
device at each location. 

Note that most of the ICs are CMOS 
devices and are easily damaged by 


4-Band Code (1%) 

brown black green brown 
blue grey orange brown 
yellow violet orange brown 
orange orange orange brown 
red red orange brown 

red black orange brown 
brown black orange brown 
blue grey red brown 

yellow violet red brown 
orange orange red brown 
red red red brown 

red black red brown 

brown black red brown 

blue grey brown brown 
orange orange brown brown 
brown grey brown brown 
brown black brown brown 
blue grey black brown 
orange orange black brown 


Thie 1: Resio Color Cotes 


5-Band Code (1%) 

brown black black yellow brown 
blue grey black red brown 

yellow violet black red brown 
orange orange black red brown 
red red black red brown 

red black black red brown 

brown black black red brown 
blue grey black brown brown 
yellow violet black brown brown 
orange orange black brown brown 
red red black brown brown 

red black black brown brown 
brown black black brown brown 
blue grey black black brown 
orange orange black black brown 
brown grey black black brown 
brown black black black brown 
blue grey black gold brown 
orange orange black gold brown 
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Value pFcode EIA Code IEC Code 
100nF O.1uF 104 100n 
2.2nF .0022uF 222 2n2 
inF  .001uF 102 1n0 
100pF NA 101 100p 
33pF NA 33 33p 
22pF NA 22 22p 
15pF NA 15 15p 
4.7pF NA 4.7 4p7 


A 16-way IDC cable (see Fig.9) is used to connect the 
display board to the main board. Take care to ensure 
that the three LEDs are correctly oriented and that 
their bodies sit 11mm above the PC board. The 10uF 
capacitor must be mounted with its body flat against 
the PC board as shown. 
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WIRES OF MODULE'S 

INTERCONNECTION 

CABLE (CONNECT TO 
10-PIN IDC LINE SOCKET) 


15L receiver module. 


Fig.9 (right): this diagram how to fit the 10-way IDC line p 
socket to the Garmin GPS 15L’s cable. It also shows how 
to make the 16-way IDC ribbon cable. 


electrostatic discharge. It's really just 
a matter of taking a couple of precau- 
tions: (1) avoid touching the IC pins; 
and (2) earth yourself while you're 
removing them from their packaging 
and plugging them in (eg, by periodi- 
cally touching an earthed metal object 
or by using a wrist strap). 


Installing the GPS module 


Fig.8 shows the mounting details for 
the Garmin GPS 15L receiver module. 
This mounts above the main board, 
behind the mini-oven assembly and 
above IC9, IC12, the resistors in the 
ladder DAC and sundry other parts. 

As shown in Fig.8, the module is 
mounted on three M3 x 15mm tapped 
spacers and secured using three M2 x 
25mm machine screws, together with 
six M2 nuts, six M2 flat washers and 
six M2 lockwashers. 

Note that the GPS 15L module has a 
very small female MCX connector for 
the active antenna lead on one of the 
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M2 NUTS 


M2 LOCK 
WASHERS 


M2 FLAT 
WASHERS 


DISPLAY 


of PC BOARD 
7x2 PIN HEADER TO 
MAKE CONNECTIONS SING 


Fig.10: the LCD module is secured 
to the display board using M2 x 
10mm screws, nuts & flat washers. 
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Fig.8 (above): the mounting details for the Garmin GPS 
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longer sides and an ultra-miniature 8- 
way SIL “flex” connector on one end 
for all other connections. The module 
is mounted over the main PG board 
with its antenna connector facing to- 
wards the front and the flex connector 
end on the right (near CON7). 

Once the receiver module has been 
mounted, shorten all eight wires on the 
special interconnecting cable supplied 
with it (ie, with the tiny 8-way flex con- 
nector at one end) to about 60mm long. 
Don’t bare their ends though, because 
they need to be fitted to a 10-way IDC 
line socket to mate with CON7. 

Although JDC sockets are intended 
for use with ribbon cable, they can 
also be used with separate light-duty 
hookup wires of the type used to make 
the receiver module’s cable. The idea 
is to partly assemble the socket first 
and then feed the end of each wire 
through from one side, passing it over 
the teeth of its connector pin and out 
the other side. 

Fig.9 shows where each wire goes 
on the connector. Once all eight wires 
have been fitted, the two halves of the 
connector are squeezed together firmly 
in a small vyce, to make the insulation 
displacement connections. Finally, the 
top part of the socket can be fitted if 
you wish and a small cable tie or two 
used to keep the wires together. 

The completed cable can now be 
connected between the GPS module's 
connector and CON7. 


Display board assembly 


Fig.6(b) shows the display board 
assembly. Begin by installing the nine 
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wire links (four under the LCD mod- 
ule), then install the resistors, trimpot 
VR2 and the transistors Q2-Q4. Fol- 
low these with CON9, the 14-way (7 
x 2) pin header for the LCD module, 
switches S1-54 and the 10LF electro- 
lytic capacitor. The latter must lie flat 
against the PC board — see photo. 

Take care when installing switches 
S1-83. Each switch must be seated all 
the way down on the PC board with 
its flat side to the left. 

The next step is to fit the three LEDs 
(LED1-LED3). These must be installed 
with their bodies exactly 11mm above 
the board, so that they later protrude 
through matching holes in the front 
panel. A cardboard spacer cut to 11mm 
is the easiest way to do this —just push 
each LED down onto the spacer and 
solder its leads. 

All that’s left now is the LCD 
module. Fig.10 shows the mounting 
details. Install the four M2 x 10mm 
screws first and secure them using 
M2 nuts. That done, place an M2 
flat washer on top of each nut, then 
mount the LCD module is position, 
making sure it mates correctly with 
the header pins. 

The module can now be secured in 
position using four M2 washers, four 
lockwashers and four M2 nuts. That 
done, the header pins can be carefully 
soldered to the pads on the top of the 
LCD module. 


Interconnecting cable 


You now need to make up a small 
ribbon cable assembly to connect the 
two PC boards together. This is made 
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using a 95mm length of 16-way IDC 
ribbon cable, fitted with a 16-way IDC 
line socket at each end — see Fig.9. Note 
that the two sockets both face in the 
same direction. 

Note also that you can’t fit the usual 
top cover to the socket at the display 
board end, because there isn’t enough 
space for it to clear the front panel. In 
fact, you may even need to file about 
0.5mm from the top of the line socket 
to provide enough clearance. 

You now need to prepare the front 
and rear panels of the case by drilling 
and cutting the various holes. These 
are all shown in the panel cutting 
diagram — see Fig.11. The 12.5mm dia- 
meter hole in the upper centre of the 
rear panel is used for mounting a BNC 
female-female panel adaptor. This is 
used to bring out the GPS receiver 
module's antenna lead. 

Once the panels have been drilled, 
they can be dressed by attaching the 
front panel artworks (the relevant file 
can be downloaded from the SILICON 
CHIP website and printed out on a 
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Box 


colour printer). These artworks are 
attached using double-sided adhesive 
tape. Once attached, they can be pro- 
tected by covering them with clear seli- 
adhesive film (eg, wide sticky tape). 


Case assembly 

Now for the final assembly. The first 
step is to loosely fit the front and rear 
panels to the main board. That’s done 
by removing the nuts and lockwashers 
from BNC connectors CON1-CON4, 
then fitting the panels in place over 
these connectors and refitting the nuts 
and lockwashers. 

Don’t tighten the nuts at this stage 
though. Instead, leave them loose so 
that the panels can be adjusted. 

Having attached the panels, you can 
now lower the entire assembly into 
the bottom half of the case, sliding the 
front and rear panels into their match- 
ing case slots as you go. Similarly, the 
display PC board slides into the third 
board slot from the front. The main 
board is then secured to the integral 
moulded support pillars using the four 


FRONT PANEL 


ALL DIMENSIONS 
IN MILLIMETRES 


BOTH PANELS 
145 x 58.5 


: 10.0mm DIAM 
C: 3.5mm DIAM 
D: 12.5mm DIAM 
E: 10mm DIAM 
F: 9.0mm DIAM 


REAR PANEL 


Fig.11: these 
diagrams show 
the drilling 
details for the 
front and rear 
panels. 


small self-tapping screws supplied 
with the case. 

The next step is to fit the cable that 
connects the GPS receiver module to 
CON7 on the main board. That done, 
fit the 16-way IDC cable between and 
CONS on the main board and CON9 
on the display board. 

Construction can now be completed 
by fitting the BNC-BNC adaptor to the 
rear panel and connecting the internal 
MCX-BNC antenna cable between this 
adapter and the GPS receiver module. 
That done, tighten the nuts on the front 
and rear panel BNC connectors. 


Setup & adjustment 

Before doing anything else, you 
need to install your active GPS an- 
tenna. This must be mounted outside 
and as high as possible, so that it gets 
an unobstructed “view” of the sky. A 
good position should be on the top of 
your TV antenna mast but you may 
decide on somewhere else because of 
the need to keep the cable length as 
short as possible. 
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Wiat The PIG Firmware Does 


The main part of this project is the 
hardware circuitry which effectively 
locks the phase of the main 10MHz 
crystal oscillator to the very accurate 
1Hz pulses from the GPS receiver 
module, as explained in the text. 
However, since the GPS receiver 
module also provides strings of useful 
GPS-derived data every second, 
along with the 1Hz pulses, we use a 
PIC micro to “catch” these strings of 
data and allow selected data items 
to be viewed on the LCD. 

The GPS data stream is sent in 
ASCII sentences at 4800bps, or 
480 characters per second. The 
main part of the firmware program 
in the PIC simply scans front panel 
pushbuttons $1-S4 and if none of 
the buttons is pressed, it simply 
waits until a character arrives from 
the GPS receiver and is "caught" by 
the hardware USART module in the 
PIC. When this happens, the PIC 
then jumps into an interrupt servicing 
routine and after making sure there 


weren't any errors, it reads the 
received character from the USART 
and then inspects it to see if it has 
any special significance — such as 
the start or end of a sentence. If it 
isn’t one of these special characters, 
it simply saves the character in the 
next available address in a buffer area 
in its data RAM. 

However, if the character is a “start 
of sentence” character, it doesn't save 
it. Instead it simply resets the PIC’s 
“pointer” to the RAM buffer, so that 
following characters in the sentence 
will be saved from the start of the 
buffer. 

On the other hand, if the character 
is an “end of sentence” character, 
it jumps to a separate part of the 
interrupt routine which analyses or 
“oarses” the sentence in the RAM 
buffer to identify which kind of a 
sentence it is. It then saves the 
wanted data in that sentence into 
specific RAM addresses where they 
can be displayed later. 


As well as scanning the push- 
buttons, the main part of the project 
simply displays some of this received 
GPS information on the LCD —ie, the 
UTC time and date, plus the GPX 
receiver’s fix status and the PLL lock 
status. 

However, if you press $1, 52 or 
S3, the program switches to one 
of three alternative display modes, 
which allow some of the other GPS 
information to be displayed — the 
latitude and longitude, the antenna 
height above mean sea level, the 
number of GPS satellites currently 
in view and so on. Each of these 
alternative display modes only lasts 
for about 20 seconds, after which the 
program switches back to the main 
time and date display. 

Finally, press switch 54, the 
program displays a message to 
advise that it is sending initialisation 
commands to the GPS receiver (and 
does just that). It then switches back 
to the main display again. 


The receiver end of the antenna is 
fitted with a BNC plug, to mate with 
the “outside” section of the rear panel 
BNC adaptor. Be sure to fit this plug 
without introducing any short circuits, 
because this cable carries DC power 
up to the active antenna (via the GPS 
receiver module), as well as carrying 
y the GPS signals down to the receiver. 
~E A short circuit could damage the GPS 
2 module. 

Once the antenna is in place, 
apply power via the DG input 
socket (CON5). LED2 (PLL Lock) 

on the front panel should begin 

glowing almost immediately 
and you should also be able to 
measure +5V on the wire link 
just to the right of IDG header 

CON6 (relative to the TPG 

ground pin to the left of REG1). 

The LCD should also spring to 

life, although it will probably 

be showing mainly zeroes for the 
first 10-20 seconds. 

After this time, the GPS receiver 
module should have found a “fix” 
and the display should change 
oo : to show the current UTC time and 
Då ANY DP date, plus a “1” in the upper righthand 
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The main PC board is secured to integral spacers on the base of 10 cage, wh | 
slides into one of the case slots. Note that the front and rear pane hami st be attach 
sockets on the main board before mount ing it in the case. i 


corner to show the fix status. LED3 on 
the front panel should also begin to 
blink once per second, showing the 
GPS 1Hz pulses, while LED1 should 
also begin glowing continuously to 
show the fix status. 

LED2 may now either be off or it 
may begin to flash, because the PLL 
may not be able to lock the phase of 
the 10MHz crystal oscillator with the 
1Hz GPS pulses as yet. 


Adjusting the mini-oven 


The next step is to check the status 
ofthe mini oven’s temperature control. 
First, measure the voltage at TP1 rela- 
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This view shows the fully-assembled unit, with both tbe Garmin receiver and the oven cover in place. Note the 
internal antenna connection from the Garmin GPS 15L receiver’s socket to the BNC-to-BNC adapter on the rear 


panel (see also picture on facing page). 


Monitoring te Performance 


If you’re using your frequency reference in a normal workshop/home lab 
environment, there’s probably no need to monitor its performance any further 
than glancing at its front panel displays from time to time — to confirm that its 
GPS fix and PLL lock status are both OK. However, if you need to monitor 
its performance in more detail, this can be done fairly easily using the DC 
error voltage fed out via CONS on the rear panel. 


There is a direct relationship between this error voltage and the 
instantaneous phase error in the frequency reference’s PLL. In fact, each 
19.53mV of this error voltage corresponds to 100ns of phase error, so if you 
have the PLL stabilised at an average phase error of 10us, the error voltage 
will have an average value of 1.953V. And as the phase error jitters up and 
down in 100ns increments, the instantaneous error voltage will similarly 
vary up and down in 19.53mV increments. 


This means that if you monitor the DC error voltage continuously using a 
DMM and link the DMM to a PC running a data-logging program, you can 
record the frequency reference’s PLL performance over a suitable period of 
time. You can then plot the mean value and standard deviation of its phase 
lock error. This will give you a much better idea of its medium and long-term 
accuracy, as well as the short-term error tolerance. 
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tive to ground pin TPG; this should 
measure very close to +3.15V. You 
should find a similar voltage on TP2 
(within a couple of tens of millivolts). 
This is the voltage across temperature 
sensor IC10 and reflects the tempera- 
ture inside the mini oven (3.15V = 
315K.-= 42°C). 

If the voltage on TP2 is outside the 
range 3.14-3.16V, try adjusting trim- 
pot VR1 in one direction or the other 
until the voltage drifts back inside 
this range. Don’t adjust the trimpot 
setting in large jumps though, because 
the temperature changes quite slowly 
following each adjustment. 


Adjusting the PLL 

When you are satisfied that the 
voltage at TP2 is stabilising inside the 
correct range, you are ready to turn 
your attention to setting up the 10MHz 
crystal oscillator and the PLL. For this, 
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The rear panel carries BNC sockets for the antenna (top, centre) and for the GPS 1Hz and phase error pulse 
outputs (bottom left). It also carries an RCA socket for the phase error voltage and provides access to the DC 


power socket. 


you will need to use an oscilloscope 
and a frequency counter. 

The input of the scope should be 
connected to CON4 on the rear panel 
of the frequency reference, where it 
will be able to monitor the PLL’s phase 
error pulses (inverted). By contrast, the 
counter’s input should be connected to 
CON1 on the front panel, where it can 
measure the 10MHz output signal. 

Before you start the setting up, see 
what frequency reading you are get- 
ting on the counter. It should already 
be quite close to 10.000000MHz, al- 
though the exact reading will depend 
on the calibration of the counter’s own 
timebase. 

Now look at the pulse waveform on 
the scope. What you should see is a 
negative-going rectangular pulse of 5V 
peak-to-peak, with a width somewhere 
between Ous and 20us. It may not be 
fixed in width, though — in fact, if the 
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PLL isn't in lock as yet, it may be cy- 
clically varying up or down in width 
within the 0-20us range. 

At this stage, try adjusting trimcap 
VC2, which you'll find just to the front 
right ofthe mini oven. Adjust it using 
a small insulated alignment tool and 
change its setting by only a very small 
amount in one direction or the other. 
As you do, watch the pulse waveform 
on the scope. Ifit was cycling back and 
forth in width, this cycling will slow 
down if you’re adjusting the trimmer 
capacitor in the right direction. 

Conversely, if it speeds up, turn 
VC2 back the other way until it does 
slow down. If it wasn’t cycling to be- 
gin with but does so when you adjust 
VC2, the same applies — turn it back 
the other way. 

The objective is to carefully adjust 
VC2 until the error pulse width stops 
cycling and remains fairly steady at a 


width of about 10us. This setting cor- 
responds to the PLL being locked close 
to the centre of its lock range. 

By the way, don’t be worried if the 
pulse width still varies up and down 
randomly in steps of 100ns (0.1us). 
This is normal and is due to propaga- 
tion jitter on the GPS signals, noise, 
dither in the PLL as a result of drift in 
the “about-10MHz” clock oscillator, 
and so on. 

Once you have achieved this stable 
pulse setting, check the reading on the 
frequency counter. It should now be 
reading very close to 10.000000MHz. 
If you get a reading very close to this, 
any error you see is almost certainly 
due to the calibration of the counter’s 
timebase. 

The only proviso here is if the coun- 
ter reading is stable but very close to 
a frequency that’s 200Hz away from 
10.000000MHz (ie, 9.999800MHz or 
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10.000200MHz). In this case, it means 
that the PLL is locking quite nicely 
but to one of those other frequencies. 
So if you do get a reading very close 
to these “200Hz-away” frequencies, 
you'll need to try adjusting VC2 again 
until the PLL locks at the correct fre- 
quency. 

If you can’t achieve this by adjust- 
ing VC2, you will have to replace 
the 4.7pF NPO capacitor located just 
behind VC2 with a lower or higher 
value — depending on which fre- 
quency your PLL had been locking 
at. For example, if it was locking at 
9.000800MHz and VG2 couldn't bring 
it up to 10.000000MHz, replace the 
4.7pF capacitor with a 2.2pF capaci- 
tor. Alternatively, if it was locking at 
10.000200MHz and VC2 couldn’t 
bring it down to 10.000000MHz, use 
a 6.8pF capacitor. 

When your scope shows a reason- 
ably stable phase error pulse (with a 
width close to 10us) and the counter 
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displays a reading that's very close 
to 10.000000MHz, your GPS-Based 
Frequency Reference should be set up 
and ready for use. LED1 (GPS FIX) and 
LED2 (PLL LOCK) should now both be 
glowing steadily, while LED3 should 
continue to blink reassuringly once 
per second. Similarly the LCD should 
normally show UTC time and GPS fix 
status (Fx1) on the top line and UTC 
date and PLL lock status (PLL: L) on 
the lower line. 


Additional information 

Additional GPS information is avail- 
able on the LCD for about 20 seconds 
if you press one of the three front- 
panel buttons. For example, pressing 
S1 (LOCATION) will display the exact 
latitude and longitude of your exter- 
nal GPS antenna, while pressing 52 
(ANTENNA) will display the antenna’s 
height in metres above mean sea level 
plus the number of GPS satellites cur- 
rently in view. 


Pressing S3 (SAT INFO) displays the 
identification number of the main four 
satellites in current view, plus the 
signal-to-noise ratio of their signals 
in dB — giving you a good idea of the 
current GPS “fix” quality. 

If your LCD readout isn’t very clear, 
try adjusting its contrast control pot 
using a small screwdriver through the 
hole in the lower centre of the front 
panel. This should give you an easy- 
to-read display. 

Normally, you shouldn’t need to 
initialise the GPS receiver module 
using switch S4 (accessible via the 
second small hole in the front panel). 
However, by all means try doing this if 
you are unable to set up your frequency 
reference as described above. 

At the very most, this initialising 
should only be necessary once, be- 
cause the GPS module normally saves 
its configuration data in non-volatile 
flash memory, where it’s read when- 
ever the power is applied. SC 
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Sorting out customer A/V installations 


It’s not always obvious how you use modern 
equipment, particularly when there’s a menu- 
driven remote control] involved. More and 
more of our work involves sorting out customer 
installations but first, here’s a story about a 
rear-projection TV I recently encountered. 


Most repairs are either repetitive 
or have simple solutions, although 
they aren’t always as simple as they 
once were (thanks to the increasing 
complexity of modern sets). Obvi- 
ously, I cannot tell you all the stories 
about blown fuses or easily-diagnosed 
transistor failures, as you would fall 
asleep. As a result, I try to keep to the 
stories that are interesting (hopefully) 
or have a twist in them. 

A good example of the latter was the 
rear-projection TV that came in witha 
colour purity problem. A purity error 
refers to a spurious colour patch and 
in CRT sets, you adjust the yoke in and 
out and rotate the purity ring magnets 
so that the screen is filled with only 
one colour, as selected on a pattern 
generator. 

Normally, you do this in turn for 
Red, Green, Blue and finally, White. 
However, before proceeding, you first 
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Philips 43PP9251/79 rear 
projection TV (A10 PTV 2.0 
chassis) 


è NEC FS8002 TV set 


@ Philips 32PW8806/79R TV set 
(MG2.1E chassis) 


Sanyo CP32WF2-00 TV set 
(EB7-A chassis) 


Sony KV-ES29M31 TV set 
(AG3 chassis) 


Teac PLH4220 5D/4942 
plasma set 
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make sure that the set is degaussed and 
is correctly aligned to the Earth's mag- 
netic field. It must also be well away 
from all other sources of magnetism. 

The rear projection set in question 
was a 2003 Philips 43PP9251/79 using 
an A10 PTV 2.0 chassis and it had a 
colour patch in the bottom righthand 
corner. But how could this happen? 
The set uses three dedicated CRTs (red, 
green and blue) and there is no purity 
adjustment as none is necessary. 

This set had obviously had a hard 
life and came in with a dreadful pic- 
ture. The convergence was shot and 
the picture quality was dull, the blue 
and green colour saturation both being 
particularly poor. Two new conver- 
gence ICs fixed the convergence prob- 
lem after which a vain attempt was 
made to adjust the G2 screen voltages 
before it was realised that the CRTs 
themselves were to blame. 

You couldn’t actually see the prob- 
lem until you removed the screen and 
mirror and looked into each lens. The 
blue and green in particular had algae 
growing in them and the fluid had 
turned a murky yellow. 

Basically, there are two ways to 
change the fluid — the “hard way” and 
the “easy way”. The former is what 
Philips recommends and this involves 
removing each CRT, disassembling 
the whole thing and removing the 
complete lens assembly. You then fit 
new gaskets after cleaning the screen 
face, pour in the new fluid and then 
reassemble them before doing major 
realignment. 

The easy way is to raise the corners 
of the cabinet until the CRT you are 
working on is dead level. You then 
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undo four inverted star screws (a 
6mm spintight will do) and remove 
just the lens. During this process, it 
is absolutely essential to pack lots of 
rags tightly around the CRT face and 
underneath it to prevent any liquid 
spillage from dropping onto the PC 
boards below. 

Usually, when you remove the lens 
assembly, the rear lens remains stuck 
to the CRT gasket, with the lens dome 
submerged in the liquid. This is fine 
because you can then concentrate on 
removing this final lens swiftly and 
cleanly, without causing any fluid to 
overflow. 

Next, using a pipette or syringe, you 
remove the remainder of the liquid 
before using Windex to clean off the 
caked algae and dirt stuck on the CRT 
screen. You then pour the new liquid 
in using a funnel, being careful not to 
overfill as subsequently replacing the 
lens would then cause it to overflow. 

With patience and care, you can do 
this quite easily and the beauty of it is 
there is no realignment necessary. 

Of course, when I did it, things 
took a slightly differént turn — for the 
worse, of course. First, the red gun lens 


APRIL 2007 57 


Senvicemanisikoedeontinued 


I HAD TO GO INTO HOSPITAL 
FOR AN OPERATION ooo 


decided to stick to the lens assembly 
rather than to the CRT, so the liquid 
overflowed and somehow managed to 
miss the rags and fall directly onto the 
new convergence ICs. That meant re- 
moving the board and cleaning it very 
carefully. However, it still managed to 
ruin a PNP transistor which switched 
the -30V rail to the IC, causing all sorts 
of weird blue convergence errors. 

When the lens was refitted, the fluid 
again overflowed but I managed to 
clean up the excess without incident 
this time. I was pretty confident that 
all was OK until confronted with a 
purity error. 

It took a while to realise what was 
happening. When the set is level (ie, 
in its normal operating position), each 


CRT gun is angled — particularly the 
red and blue guns. And although I 
thought they were full of liquid, a 
slight air bubble was in fact appearing 
on the edges of the red and blue gun 
lenses in the normal position. 

This time I turned the whole cabinet 
over and aligned it until the filler nuts 
were uppermost. That done, Iremoved 
the nuts in turn and filled them right 
up. This was not quite as simple as it 
sounds, as one gun (the blue one) was 
for some reason 180° different from the 
other two. Fortunately, when the job 
had been completed, the purity error 
had been eliminated. 

Finally, the greyscale needed align- 
ing but Iran into problems at one stage 
when I got the A2 adjustment wrong. 


This resulted in the set refusing to 
start and setting off a protection circuit 
which left the Standby LED flashing. 

When the job was completed, the 
picture wasn’t too bad, even though 
there was a bit of screen phosphor 
burn on each of the CRTs. 


It’s not obvious 


It's not always obvious how you 
use a lot of modern equipment. For 
example, some TVs and DVD players 
have very complex menu systems. And 
if a language like Chinese or Korean 
is already selected, then how do you 
figure out how to change it back to 
English? 

Recently, I had a Sharp LCD TV 
where the customer was unable to 
select the DVD input. When I arrived 
at his house, he demonstrated the 
problem. He picked up the remote, 
switched the set on and then pressed 
the DVD button. He then pointed to 
the screen which clearly showed a 
“DVD” window in the middle. But 
then nothing else happened — certainly 
nothing in the way of video or sound 
was coming from the DVD. 

Well of course I had never seen this 
particular TV before so I started by 
making sure that all the connections 
were kosher, which they were. My cli- 
ent became a little disconcerted when 
I hadn't discovered the problem in 
the two minutes I had been there and 
became even more concerned when 
I wanted to see the instruction book. 
Obviously I didn't know anything if I 
had to consult a “map”! 

Frankly, I'm a great believer in the 
old adage that when all else fails, 
read the book. If that fails, you get a 
guide to the instruction book from the 
manufacturer! 

The disturbing thing about most 
instruction books — like remotes — is 
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that they are physically small, with hundreds of pages 
and areally poor index. Eventually, however, the penny 
dropped. The remote control unit was a type that could 
be programmed for other items or accessories. It could 
be made to operate a VCR, an amplifier or, in this case, 
a DVD player. 

So despite its prominence on the front of the remote, 
the DVD button wasn’t the button to press. Instead, there 
was another button next to it with a symbol showing an 
arrow pointing into a TV screen. This was the button 
to use, as it sequentially controlled the AV inputs into 
the set. Selecting DVD with this produced the desired 
picture and sound. 

OK, so that was fairly obvious. The next one I had 
concerned a guy who had a large NEC F58002 CRT TV 
and when ever he selected DVD, the picture was in black 
and white though the sound was OK. 

Now I had originally installed this set and knew that 
it was OK the last time I had seen it (about a year ago). 
Subsequently, I had to go into hospital for an operation 
—no, nota lobotomy -and during this time, the customer 
called about something else. 

However, I didn’t know anything about this until | 
arrived to sort out his “black & white on DVD” problem. 
Apparently, he had called in another technician when 
he found out that I was in hospital — one who was much 
more “savvy” than I. This technician had flogged him a 
Digital Set Top Box (DSTB) and installed it, which was 
smart thinking money-wise — at least from the tech’s 
viewpoint. The only thing was that they could already 
get all the stations they wanted via Foxtel Digital, so 
they didn’t need the DSTB. 

Unfortunately, if my opposite number had left any in- 
structions on how to use this, he hadn’t done it in writing 
and the elderly owner had no idea how to use it. 

Anyway, I studied the manual for his TV and checked 
all the connections. I also made sure that the input menu 
was set for AUTO or PAL but I was going nowhere. 

When you pressed the Input button on the remote, it 
sequentially cycled TV (free-to-air), AV1 = Foxtel and 
Combo, AV2 = DSTB, AV3 = not used and DVD. All gave 
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colour except the DVD input. So what 
was going on? 

It took a very long time for my brain 
to twig what was happening. In fact, 
there was nothing wrong at all. This 
TV set was just unusual and shared 
inputs AV1 and DVD. AV1 used the 
usual Yellow, Red and White leads 
(ie, composite video and left & right 
audio}, while the DVD input required 
RGB signals (plus the left and right 
audio signals). 

To match his DVD player, all he had 
to do was select AV1 on his TV and 
change the combo from VHS to DVD 
(AV1). The only thing he shouldn’t do 
was select the DVD input on the TV. 
Weird, eh? 


Another schemozzle 


Last month, I was carrying on like 
a two-bob watch about error codes 
and this month I got embroiled in yet 
another schemozzle. It concerned a 
2000 Philips 32PW8806/79R TV set 
(MG2.1E chassis) that was intermit- 
tently not starting. 

When I did manage to get it to go, 
I put it into the SAM mode (Service 
Alignment Mode) as soon as possible 
and checked out the error codes. These 
were 67 and 68 which refer to the +8V 
and +5V supplies respectively. 

However, when | cleared the error 
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buffer and did a functional test, no 
further codes came up. The set then 
worked perfectly, even switching on 
and off correctly with the remote. 

It didn’t last long because the very 
next day, when switching it on from 
cold, the problem was back. After 
eventually getting it going, I went 
through the above procedure again. 
This time, I even measured the +5V 
and +8V rails as being spot on. 

Eventually someone whispered in 
my shell-like... “it’s the relays”. 

In fact, there are two 5V 10A IP 
relays (1002 and 1010), one for the 
degaussing and the other for switching 
the main +330V rail to the switchmode 
power supply. The quickest way to 
check the latter (it is unlikely that the 
former would be the cause, being the 
degaussing circuit) was to short out 
the relay switch contacts and then 
test it. 

Well, much to my surprise, that 
fixed the problem! To further confirm 
it, I swapped the two relays around 
and noticed that the purity was now 
slightly out (indicating that the de- 
gaussing was no longer working cor- 
rectly). However, the original fault did 
not reoccur, so I ordered and fitted two 
new relays just to be sure. 

The relays are sealed units so you 
can’t see inside them but it’s almost 
certain that the contacis were worn 
in the unit that switched the +330V 
supply rail. 

It just goes to show you can’t always 
believe error codes. 


DOA Sanyo 

A wide-screen Sanyo CP32WF2-00 
(EB7-A chassis) arrived on my bench 
DOA (dead on arrival). 

The power supply was blown. As 
usual, I replaced chopper transistor 
Q613 (2504429), driver transistor 
Q612 (25C3807) and the main B+ 
(330V) feed resistor (R602, 1.80 5W). 
This fixed the power supply but when 
the picture came on, the set would 
immediately close down. 

The B+ for the line output stage was 
spot on at +150V and the other supply 
rails looked OK too. As a result, I de- 
cided to check the protection circuits, 
starting at pin 11 of microprocessor 
IC801. This should have been at +5V 
but was in fact down to +4.5V. 


I followed the protection lines back 
to their diode detectors but could find 
no reason why this voltage was low, 
even when I disconnected them one at 
atime. [then tried asking Sanyo Tech- 
nical Support and the technician there 
suggested that either crystal X801 and 
or X231 might be off frequency, so I 
changed them — to no avail. 

When I had disconnected the +200V 
rail protection, it took much longer for 
the set to close down. Thinking that 
this might be a clue, I subsequently 
spent a lot of time investigating this 
protection circuit before finally aban- 
doning the theory. 

Next, Itried hooking pin 11 up to the 
+5V rail via a 100kQ resistor. When this 
happened, the set came on and stayed 
on with a good picture and sound. It 
was then that I noticed that the +5V rail 
was now high at somewhere between 
+8V and +9V. I had actually measured 
it before and I promise you, it was then 
spot on 5.0V! 

This brought Q646 (28503807), the 
5V regulator, to my attention. I re- 
moved this transistor and tested it but 
it looked OK, even with a Peak Transis- 
tor Analyser. However, a new transis- 
tor fixed the problem completely -the 
+5V rail was now correct (and stable) 
and the set stayed on. 

Interestingly, the protection rail is 
apparently measured by the CPU at 
pin 11 and triggers if it goes below 
5V. Even a 0.5V drop is enough to turn 
the set off. It seems to me also that it 
measures it in relation to the +5V rail 
and not ground. 


Non-starting Sony 


I was invited by a colleague to as- 
sist in the repair of a 1999 Sony KV- 
ES29M31 employing an AG3 chassis. 
The set wouldn’t start, initially flash- 
ing the green LED four times and then 
red LED four times before reverting 
back to Standby. 

The Green LED denotes the number 
of times the set tried to start, while the 
Red LED indicates error code 6 which 
denotes horizontal deflection failure. 
The probable cause of this is that 
C6831 (8.2nF) across the line output 
transistor has gone open circuit. As 
a result, the horizontal output pulse 
is going too high and setting off the 
protection circuit. 

However, in this case, the capacitor 
measured fine but we still fitted a new 
one. We also checked the capacitors 
all around it. The service manual also 
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mentions connector CN6101 to the D1 board can also cause 
this symptom if it is disconnected. 

Next, we checked all the usual suspects around the line 
output stage and even changed the flyback transformer 
without result. We then began to realise that we didn’t 
really understand what we were doing and were just 
checking things in an ad-hoc manner. 

We started again and noted that at no time did we hear 
the EHT static, which suggested that contrary to the error 
code, the line output stage never really got going. We meas- 
ured +135V to the line output and PIN OUT transistors and 
their drivers but only one was actually switched on. 

Q6805’s collector was very high, implying that there 
was no drive signal. We traced this back through CN1162- 
13 from the D Board to the A Board and then from 
CN1140/4101-4 to the E Board. The E Board is a small, 
almost inaccessible, vertical module with many surface- 
mount components. Without expensive extension leads, it 
would be impossible to scope the waveforms through it. 

Using an ohmmeter, we found that surface-mount tran- 
sistor Q4808 (2SA1037) on this board — the horizontal 
pre-driver — was open circuit. We replaced this with a 
BC857 which is similar general-purpose transistor but 
despite our optimism, it didn’t fix the fault. 

By now, we had spent too much time on the problem, 
so we decided to fit a new E Board. That fixed the problem 
but it was disappointing that we didn’t find the precise 
cause of the fault. 


Dead Teac 


I was called out to a dead 2-year old Teac PLH4220 
SD/4942 plasma set. This time, I remembered to bring 
my special large piece of cardboard with spaced sponges 
glued onto it. 

When I got there, the customer helped me lift this 106cm 
set and lay it face down on the sponges. I then used my 
electric screwdriver to undo the numerous screws in 
order to remove the back before checking the fuses using 
an ohmmeter. 

The important thing to remember here is to check the 
fuses outside their holders as there are diodes strapped 
across them on the PC board. I soon found that the fuse on 
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the Y SUS Board had failed, indicating further problems 
on this board. 

This set is basically a re-badged LG and the Y SUS, Z 
SUS and CONTROL boards are a matched set. As a result, 
no attempt should be made to repair these boards to com- 
ponent level. Fortunately, the replacement boards were 
surprisingly cheap and had been updated by the factory. 

I fitted them and checked the voltages before replacing 
the back and stand. And that was it — problem fixed. SC 
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CIRCUIT NOTEBOOK 


Interesting circuit ideas which we have checked but not built and tested. Contributions from 
readers are welcome and will be paid for at standard rates. 


Optical water 
level switch 


Here’s a novel approach to detect- 
ing water level. It uses a photodiode 
glued to the rear of a LED as the 
detecting element. 

The principle of operation can 
be demonstrated by observing the 
light from the rear of an ordinary 
red LED. When the tip is dipped 
in water, the light level emitted is 
significantly reduced. This circuit 
uses an infrared LED to reduce the 
effects of ambient light, although it 
will still need to be shielded from 
bright light. 

An infrared photodiode acts as 
the light detector. It is wired in 
series with a current-limiting re- 
sistor and is reverse-biased in dark 
conditions. When sufficient light 
strikes the photodiode, it begins 
to conduct, causing an increasing 
voltage at the non-inverting input 
(pin 3) of op amp IC1. 

The op amp is wired as a voltage 
comparator and has about 1.2V 
on its non-inverting input (pin 2), 
which is conveniently sourced from 
the anode of the LED. 

Until the tip of the LED is im- 


As you can see, we pay good 
money for each of the “Circuit 
Notebook” items published in 
SILICON CHIP. But now there 
are four more reasons to 
send in your circuit idea. Each 
month, the best contribu- 
tion published will entitle 
the author to choose the 
prize: an LCR40 LCR 
meter, a DCA55 Semicon- 
ductor Component Analyser, an 
ESR60 Equivalent Series Resistance 
Analyser or an SCR100 Thyristor & 
Triac Analyser, with the compliments 
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mersed in water, the photodiode is 
conducting, holding the voltage at 
pin 3 higher than pin 2. In this con- 
dition, the op amp’s output if driven 
towards the positive rail, switching 
on Q1 and energising the relay. 
When the water reaches the LED, 
photodiode conduction is reduced 


of Peak Electronic Design Lid www. 
peakelec.co.uk 
So now you have even more reasons 


such that the voltage on pin 2 of the 
op amp is now higher than that on 
pin 3. As a result, its output swings 
towards ground, turning off Q1 and 
the relay. 

As mentioned, the diode is glued 
to the rear of the LED. A felt-tipped 
pen housing can be used to contain 
the probe assembly, allowing all 
electrical connections to be com- 
pletely water-proofed. 

Phillip Foote, 

Dianella, WA. ($35) 
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12V SLA battery 


capacity tester 


Here’s a relatively simple circuit 
that can be used to test the capacity 
of 12V SLA batteries. It’s powered 
from the battery under test and uses 
a standard 1.5V quartz clock to in- 
dicate discharge time. 

Circuit operation is initiated by 
pressing the “Start” switch (51), 
which connects battery power to the 
circuit. Assuming that the battery 
voltage is above the programmed 
cut-off voltage, the output of op 
amp IC1a immediately swings high, 
switching on Q1 and pulling in relay 
RLY1. An alternative power path 
now exists via the relay contacts, so 
the circuit remains active when the 
Start switch is released. 

IC1a is wired as a voltage compa- 
rator with a 6.8V reference applied 
to its inverting input (pin 2). This is 
sourced from a simple shunt regula- 
tor formed by zener diode ZD1 and 
its 2.7kQ series resistor. 

The voltage on IC1a's non-invert- 
ing input (pin 3) is adjustable via 
trimpot VR1 and when this drops 
below the reference voltage, the out- 
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IC1: LM358 


put (pin 1) swings low. This in turn 
switches off transistor Q1 and the re- 
lay, removing power from the circuit 
and terminating the discharge. 

Op amp IC1b operates as a voltage 
follower. It attempts to maintain the 
voltage at its inverting input (pin 6) 
— and hence the voltage across the 
1Q sense resistor — equal to the ref- 
erence voltage on its non-inverting 
input (pin 5). In conjunction with 
Mosfet Q2, this configuration yields 
a constant-current sink. 

Toggle switch S2 allows selection 
of either a 0.5V or 1V reference volt- 
age, corresponding to 500mA or 1A 
of discharge current, respectively. 
After initial construction, select 
the 1A range and adjust VR2 for 
precisely 1A of battery current, as 
measured on a DMM. 

In addition, VR1 should be set to 
the correct discharge end voltage for 
the selected discharge rate, as speci- 
fied by the battery manufacturer. For 
example, a 12V 1.3Ah Panasonic 
VRLA battery would be discharged 
to a minimum of 9.8V on the 1A 
setting, which equates to a 0.776 
discharge rate. The larger 7.2Ah Pa- 
nasonic unit would be discharged to 
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a minimum of 10.5V 
on the 1A setting. 

The discharge time 
is read off the quartz 
clock, which is powered 
from the circuit rather than 
its usual internal 1.5V cell. A stand- 
ard red LED acts as a simple shunt 
regulator for the clock, ensuring that 
no more than about 1.9V is applied 
to the 1.5V mechanism. The LED 
flashes each time the clock pulses, 
which is also a good indication that 
the system is operating. 

In use, the clock is first set to 
12:00 and then the discharge cur- 
rent selected. It’s then just a matter 
of pressing Start, after which the 
battery will be discharged until the 
cut off voltage is reached. At this 
point, if a charger is connected, the 
battery will be recharged. The clock 
indicates the number of hours taken 
for the discharge at the set rate. 

Note that if testing high-capacity 
batteries, the discharge time may 
exceed 12 hours — keep an eye on 
the clock. Alternatively, the circuit 
could be modified to support higher 
discharge rates. 

Cliff Wylie, Camden, NSW. 
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Rotary encoder 


interface 


Many front-panel interfaces 
can benefit greatly from a rotary 
encoder or “jog wheel”, which in 
some cases can replace an entire 
array of switches and knobs. Unlike 
the rotary encoder interface in the 
May 2006 issue, this design uses a 
hardware-assisted approach and is 


Measuring high-Q 
inductors 


A common approach used to 
measure an inductor is to connect 
it in a tuned circuit with a known 
value of capacitance. In conjunction 
with an RF signal generator and 
other measurement instruments, 
the Q factor and inductance are then 
readily obtainable. 

Unfortunately, loading effects of 
the test equipment can compromise 
measurement accuracy but this can 
be improved by adding a simple 
diode detector circuit. 

The diode detector monitors the 
RF voltage (Vyyzzz) at the input to 
the series tuned circuit (L1 & C1). 
The signal generator is then tuned 
for a minimum RF voltage at this 
node, as measured at the detector 
output (Vpgr) with a high-imped- 
ance DVM. With a high-Q inductor 
the detector output voltage at null 


SILICON CHIP 


Cireult Notebook = Continued 


FROM RF 
GENERATOR 


+5V 


DIRECTION 


well suited for use with microcon- 
trollers that lack a sophisticated (or 
any) interrupt system, such as the 
PICAXE series. 

The two encoder signals “A” & 
“B” are first debounced with RC 
networks comprised of 4.7kQ re- 
sistors and 100nF capacitors and 
74HC14 Schmitt-trigger inverters 
(IC1a & IC1b). The direction of rota- 
tion is determined by “comparing” 


RI c2 
ViN 1002 Viy, 100pF 


Cl 
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may be 100uV or less. 

The series resistance of the tuned 
circuit is given by: 

r= R2 x Vnyrt/VIN 

whenr << R2 and VIN and VNULL are 
the RF voltages at the input and the 
detector nodes. Typically, R1 = R2 = 
100Q so that at resonance the signal 
generator sees a 502 load. 

Atresonance, the detector imped- 
ance has little effect as itis shunted 
by the low series resistance of the 
tuned circuit. Almost any high- 
speed diode can be used provided 


the phase of A & B with one half of 
a 74HC74 flipflop (IC2a), while the 
other half (IC2b) is used as a latch 
to capture the narrow pulses. The 
resultant pulse and direction and 
signals are interpreted by a PICAXE 
microcontroller. 

In use, the microcontroller pro- 
gram (ie, in the PICAXE) must poll 
the pulse input (from pin 9 of IC2b) 
until a high level is detected, indi- 
cating that the encoder is rotating. 
The direction input is then read and 
a program variable is incremented 
or decremented as required. Fol- 
lowing this, the pulse output is 
momentarily driven low to reset 
the “pulse memory” flipflop (IC2b), 
ready for the next pulse. 

Note that depending on the type 
of encoder and the performance of 
the microcontroller, pulses might 
be missed if the encoder is rapidly 
rotated. This will likely be of no 
consequence if the design is used as 
part of a front-panel interface. 

A suitable encoder with a 6mm 
shaft and 10mm mounting bush is 
available from www.farnellinone. 
com.au, stock number 109-113. 

Keith Bolton, 

Hobart, Tas. ($35) 


that its load resist- 
ance is sufficient- 
ly high. However, 
diodes with lower 
equivalent shunt 
resistances at zero 
bias (eg, Schottky 
and germanium) 
will work better 
with lower load 
resistances. 

A high input impedance DVM 
such as the HP/Agilent 34401A 
must be used to minimise loading. 
Also, care has to be taken to ensure 
that “spillback” from the DVM isn't 
rectified by the diode detector, falsi- 
fying the reading. An RC filter can 
be used to significantly reduce the 
effects of noise injected by a DVM. 
Alternatively, an analog meter may 
be preferable as it produces very 
little noise. 

Bruce Griffiths. 

Hamilton, NZ. ($35) 
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Stage microphone 
muting circuit 

This simple pair of circuits ad- 
dresses the problem of open mi- 
crophones, which commonly pick 
up extraneous sounds and limit the 
gain of live sound systems before 
feedback. The circuits are designed 
so that their microphones are active 
only when the vocalists are standing 
on pressure mats. 

One version of the circuit is 
for mixers that supply phantom 
microphone power. Operation is 
very straightforward; JFET Q1 is 
used to short-circuit the balanced 
audio output from the microphone 
whenever the pressure mat switch 
is open. 

When the vocalist steps on the 
pressure mat, the switch closes 
and the gate voltage of Q1 goes 
negative with respect to its source. 
This causes the drain-source resist- 
ance to swing very high, removing 
the short circuit from the signal 
lines. The 470kQ resistor and 1uF 
capacitor provide a gentle turn-on 
and turn-off characteristic (about 
two seconds) in order to reduce 
clicks and pops. 

A second version can be built for 
mixers that do not have a phantom 
supply. It adds a battery supply 


BATTERY POWERED VERSION 


for biasing the JFET as well as DC 
blocking capacitors in series with 
the output lines. Note that while 
other JFETs can be substituted for 
the J111, be sure that their drain- 
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source resistance is less than 100Q 
to provide useful off-state attenu- 
ation. 

Robert Budniak, 

via email. ($40) 
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SK Versions: To Build i Suit Your Calis) Trigger Inp input} 


This month, we describe the circuit for the 


LCD Hand Controller module and provide all 


the assembly details for the Programmable 
Ignition. There are six versions to build. 


AST MONTH, we published the 

circuit details for the Program- 
mable Ignition Timing Module and its 
companion Ignition Coil Driver Mod- 
ule and described their operation in 
some detail. The various input trigger 
circuits (points, reluctor, Hall sensor, 
optical, etc) were also described. 


LCD Hand Controller 


That just leaves the LCD Hand 
Cathie Module. Its circuit is 
shown in Fig.7. It comprises an LCD 
module, a 4017 decade counter (IC1), 
a DB25 socket and several pushbut- 
ton switches. This unit connects to 
the main circuit via a standard DB25 
RS-232 cable. 

Signals from the microcontroller 
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in the Programmable Ignition Timing 
Module drive both the LCD module 
and IC1. IC1 has 10 outputs and each 
output independently goes high in 
sequence as it is clocked at its pin 14 
input. A high at the reset (MR, pin 15) 
sets the *0” output at pin 3 high. 

Each output connects to a switch. 
When a switch is closed, it pulls pin 9 
of the DB25 socket high whenever its 
corresponding output on IC1 is high. 
This allows the microcontroller (in the 
Ignition Timing Module) to recognise 
which switch is closed. 

The LCD is driven using data lines 
DB7-DB4. The display readings are 
entered via the data lines and are 
controlled via the EN and RS (Enable 
and Register Select) inputs. 


Note that the data lines and the EN 
& RS lines are all connected to ground 
via 330Q resistors. These resistors 
allow the LCD module to be driven 
without the signals being corrupted by 
interference from the car's ignition. 

Finally, trimpot VR1 is used to ad- 
just the display contrast. 


Construction 


OK, that completes the circuit 
description. Let’s now build all the 
modules for the unit. 

As shown in the accompanying 
diagrams, the Programmable Ignition 
system is built on three PC boards 
— one for the Programmable Ignition 
Timing Module (code 05104071, 103 x 
82mm); one for the Ignition Coil Driver 
Module (code 05104072, 40 x 39mm); 
and one for the LCD Hand Control- 
ler (code 05104073, 115 x 65mm). 
The Programmable Ignition Timing 
Module board is housed in a diecast 
aluminium case measuring 119 x 93 x 
57mm, while the Ignition Coil Driver 
board goes into a much smaller diecast 
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Fig.7: the circuit for the LCD Hand Controller is quite simple. It uses 10 switches, an LCD module, a 4017 counter 
(IC1), a DB25 socket, a 10uF capacitor and a few resistors. Trimpot VR1 sets the display contrast. 


case measuring 51 x 51 x 32mm. 

The LCD Hand Controller board goes 
into a 120 x 70 x 30mm plastic case 
with a clear lid. 

Before installing any parts, check 
each PC board for etching defects by 
comparing it against a printout of its 
pattern (you can download the rel- 
evant board files from the SILICON CHIP 
website). Check also that all the holes 
have been drilled and that the hole 
sizes for the larger parts are correct. 


Ignition timing module 

There are six different component 
layouts for this board, one for each 
different trigger input. It’s just a matter 
of choosing the one that’s applicable 
to your Car. 

For example, if your car has a re- 
luctor distributor, follow the reluctor 
version overlay diagram — see Fig.10. 
Similarly, if it has a Hall effect or 
Lumenition pickup module, use the 
layout of Fig.11, etc. 

It's not difficult to recognise the 
different sensor types. Reluctor dis- 
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tributors have a coil and a magnetic 
ring that has as many points (or pro- 
trusions) as the number of engine 
cylinders. By contrast, Hall effect 
distributors include a metal vane that 
passes through a gap in the Hall sensor 
itself. Lumenition triggers are similar 
to Hall effect sensors and so the overlay 
diagrams for these trigger types are the 
same — see Fig.9. 

Start construction by installing PC 
stakes at the external wiring points, 
then solder in all the wire links. That 
done, install the resistors, using Table 
1 as a guide to select the values. In ad- 
dition, it’s also a good idea to check 
each resistor using a digital multimeter 
(DMM) to make sure you have the cor- 
rect resistor for each position. 

Next, install the IC socket for the 
microcontroller, making sure that it’s 
oriented with its notch at the lefthand 
end, as shown. Don’t install the micro- 
controller (IC1) at this stage though 
— that step comes later. 

Diode D1 and TVS1 are next on the 
list. Note that D1 must be oriented as 


shown, while TVS1 can be installed 
either way around. Follow these with 
the transistor(s) and REG1, taking care 
to ensure that these parts are oriented 
correctly. 

Trimpot VR1 should now be in- 
stalled if you are building the reluctor 
version (Fig.10). It should be oriented 
with its adjusting screw to the left. 

The link headers for LK1 and LK2 
can be installed now. LK1 is a 3-way 
header while LK2 is a 2-way header. 
Place a jumper shunt over two of the 
three pins for LK1 and another jumper 
shunt onto both pins for LK2. 

Now for the capacitors. Several 
types are used on the board: ceramic, 
MKT and electrolytic. The ceramic ca- 
pacitors are all shown on the overlays 
in yellow, so that you don't get them 
confused with the MKT types. Be sure 
to orient each electrolytic capacitor 
with the polarity shown. 

Once the capacitors are all in, in- 
stall the crystal (X1). Note that the 
crystal's metal case is earthed using a 
short wire link. This link is soldered 
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Fig.8: this is the points version. Secure all wiring leads to the board using cable ties and cover the 
connections to the PC stakes with heatshrink tubing or silicone, to prevent them coming loose. 
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B ENGINE MANAGEMENT TRIGGER VERSION 


Fig.9: the engine management trigger version requires no additional input conditioning circuitry. In this 


case, the ECU trigger signal goes straight to pin 6 of IC1 via a 2.2kQ resistor. 


to the case and runs to a pad on the PC 
board between the two 22pF ceramic 
capacitors. 


Sensym pressure sensor 


If you are using the Sensym absolute 
pressure sensor (eg, if you car doesn’t 
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already have a MAP sensor or you are 
not using a seconhand MAP sensor), 
then this can be installed now. Note 
the orientation notch on the sensor 
— this goes towards the righthand edge 
of the PC board. If you get the Sensym 
sensor’s orientation wrong, it will not 


be powered but no damage will result 
from doing this. 


Inductors 


Inductors L1 & L2 are next on the 
list. First, L2 is made by passing 
a 0.7mm tinned copper wire link 
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Fig.10: follow this parts layout diagram if your car’s distributor has a reluctor pickup. The Sensym pressure 
sensor is used only if there is no external MAP sensor (applies to all versions). 


through three ferrite beads. A length 
of the 4mm heatshrink tubing is then 
slid over the three cores and shrunk 
down to hold everything in place, after 
which the assembly can be soldered 
to the board. 

Inductor L1 is much larger. It's 
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D HALL EFFECT/LUMENITION VERSION 


Fig.11: this is the layout to follow if the distributor uses a Hall Effect device or a Lumenition module. Take 
care with component orientation during assembly. 


made by winding 23 turns of 0.5mm 
enamelled copper wire through a 15 
x 8 x 6.5mm powdered-iron toroidal 
core. These turns should be evenly 
spaced around the core, as shown 
on the overlays. That done, the wire 
ends are stripped of insulation and 


soldered to the PC pads. The toroid is 
then secured to t he board using two 
plastic cable ties. 

Finally, the DB25 socket can be 
installed in position. Before doing 
this though, two D-connector nut 
extenders must to be attached to the 
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Fig.12: build this version if your distributor has been fitted with a Crane optical pickup. Make sure that 
inductor L1 is firmly secured, to ensure reliability (all versions). 
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PC board. These are simply passed 
through their two mounting holes and 
secured using spring washers and nuts 
on the underside of the board. In ad- 
dition, the righthand extender is fitted 
with a Nylon washer to prevent the 
spring washer and nut from shorting 
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{LF PIRANHA OPTICAL VERSION 


Fig.13: the Piranha optical pickup version is almost identical to the Crane version but note the different 
locations for the 22kQ and 1200 resistors. 


to nearby tracks. Don’t leave this 
washer out! 

By contrast, the lefthand extender 
makes contact with the ground track 
on the PC board, so that the shell 
of the socket is earthed when it is 
installed. That way, when the DB25 


+12V IGNITION 
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lead is connected, its shield will also 
be earthed. 

The DB25 socket can now be se- 
cured in place using a second set of 
nut extenders and its pins soldered to 
the PC pads. Note that you may need 
to cut down the extender threads so 
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FROM RB3 
OF IC] 
(PIN 9) 


109 


INVERTING THE OUTPUT FOR POSITIVE EDGE FIRING 


Fig.14: these diagrams show the modifications required to 
invert the output from the Ignition Timing Module. 


the nuts sit flush with the socket’s 
mounting flange. 


inverting the output 


In normal operation, the RB3 output 
from the Programmable Ignition Timer 
Module goes high in order to turn on 
transistor Q1 (via Q3 & Q2) in the Ig- 
nition Coil Driver. This in turn allows 
current to flow through the primary 
of the coil. 

Conversely, when RB3 goes low, Q1 
switches off, the current through the 
coil is interrupted and the coil “fires” 
the relevant spark plug. So a low-going 
signal at the Ignition Timing Module’s 
output normally causes the Ignition 
Coil Driver to fire a plug via the coil. 

However, there may be some ap- 
plications where the output from the 
Programmable Ignition Timing Mod- 
ule needs to be inverted; ie, so that 
a low output “charges” the coil and 
a high-going output causes the plug 
to fire. This may be the case if you 
connect the Programmable Ignition 


+5V 


INVERTED 
9 OUTPUT 


Timing Module to a different ignition 
coil driver. 

In this case, an inverted output can 
be provided using the tachometer 
driver transistor (Q4). The necessary 
changes to the circuit and to the PC 
board layout are shown in Fig.14. The 
only extra parts required are a 220Q 
resistor and some tinned copper wire 
for the link. 


Housing 


Having completed the board assem- 
bly, the next step is to install it in its 
metal diecast case. Fig.15 shows the 
assembly details. 

The first step is to position the 
board inside the case and mark out 
its four mounting holes. That done, 
remove the PC board and drill the 
mounting holes to 3mm. Deburr each 
hole using an oversize drill bit, then 
secure a 6mm-long tapped spacer to 
each mounting point using an M3 x 
15mm screw inserted from the outside 
of the case. 
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4-Band Cade (1%) 

brown black yellow brown 
yellow violet orange brown 
red red orange brown 
brown black orange brown 
red red red brown 

brown grey red brown 
brown red red brown 
brown black red brown 
yellow violet brown brown 
brown red brown brown 
brown black brown brown 
brown black black brown 


INVERTED 


OUTPUT 
[POSITIVE EDGE 
TO FIRE} 


OV (CHASSIS) 


You will also have to drill a hole in 
one end of the box to accept a cable 
gland for the various external leads 
(ie, +12V lead, trigger signal leads and 
signal output lead). An additional hole 
for a second cable gland will also be 
required if you are using an external 
MAP sensor (see Fig.15). 

Next, a 3mm hole must be drilled 
through the side of the box adjacent to 
the GND (0V) PC stake. This mount- 
ing hole is used to terminate an carth 
wire from the PC board via a crimped 
eyelet connector. A second wire ter- 
minated in an eyelet connector is also 


Value pFcode IEC Code EIA Code 
220nF 0.22uF 220n 224 
100nF 0.1uF 100n 104 
10nF .01pF 10n 103 
2.enF .0022uF 2n2 222 
InG  .00iuF 1nd 102 
470pF NA 470p 471 
22pF NA 22p 22 


5-Band Code (1%) 

brown black black orange brown 
yellow violet black red brown 
red red black red brown 

brown black black red brown 
red red black brown brown 
brown grey black brown brown 
brown red black brown brown 
brown black black brown brown 
yellow violet black black brown 
brown red black black brown 
brown black black black brown 
brown black black gold brown 
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Fig.15: this diagram shows the final assembly and external wiring details for the Ignition Timing Module. Note how 
the OV (ground) rail on the PC board is connected to one side of the case, with a lead then run from this point to the 
vehicle’s chassis. Use cable ties to help secure the leads, both inside and outside the case. 


attached to the outside of the case to 
make the chassis connection, with 
the entire assembly secured using a 
M3 x 9mm screw, nut and star washer 
— see Fig.15. 

- Another 3mm hole is drilled to al- 
Tow the metal tab of regulator REG1 to 
be secured to the case using two M3 x 
15mm tapped metal spacers. This ar- 
rangement serves a dual purpose: (1) 
it mechanically secures the regulator 
to prevent its from breaking; and (2) 
it provides heatsinking for the regula- 
tor tab. 

The two spacers are secured to 
REG1’s tab using an M3 x 20mm screw, 
while an M3 x 9mm screw secured the 
spacers to the side of the case. 

Note that star washers must be used 
under each screw head, to prevent the 
assembly from shaking loose. 


Hose adapter 


If you are using the on-board Sen- 
. sym pressure sensor, then a hose 
This view shows the assembled PC board for the Ignition Timing Module with connection will be required from the 
the optional infernal Sensym MAP sensor fitted (ie, when there is no existing 
external MAP sensor or you are not using a secondhand MAP sensor). Make 
sure that the unit is ruggedly built (ie, so that no leads can come adrift). 


sensor ta a chassis-mount flange (or 
through-piece) on the side of the box. 
This piece serves as both an anchor 
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N ORDER TO utilise the vacuum advance 

feature provided by the Programmable 
Ignition System, some means of monitor- 
ing manifold pressure is required. 

There are several options available 
here. The simplest option is to use the 
MAP (manifold air pressure) sensor 
that’s already installed on your car (if it 
has one). This sensor would normally be 
used to detect manifold pressure for the 
car’s own Engine Management Unit, to 
control the timing. 

If your car does not have a MAP sensor, 
then you can easily obtain one to do the 
job. There are different sensors to suit 
normally aspirated engines and to suit 
turbocharged engines. 

Normally aspirated engines do not 
boost the air pressure for the fuel mixture 
and so a 1-bar (one atmosphere, 100kPa 


point and as a 3mm-to-5mm adapter. 

This is necessary because the sen- 
sor’s hose connection is 3mm in dia- 
meter while a standard automotive 
vacuum tube requires (at least) a 5mm 
fitting to enable it to stay in place 
without air leaks. 

A 15mm round brass spacer is used 
as the adapter. The 3mm-diameter 
hose from the sensor is pushed inside 
the spacer at one end (ie, the end inside 
the case), while the external vacuum 
tube is fitted over the spacer at the 
other end (outside the case). 

Note that it will be necessary to en- 
large the hole at one end of the spacer 
slightly to accept the 3mm (ID) hose. 
Silicone sealant can be used later, 
when fitting the hoses, to ensure that 


WIRING FOR NORMAL NEGATIVE-EDGE FIRING 


Fig.17: this is the parts layout for the Ignition Trigger 
Module. Note the different orientations for ZD1-ZD4. 
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Q1 MOUNTED 
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APPLICATIONS — SEE FIG.21) 


or 15psi) sensor is all that is required. 
These sensors measure the air pressure 
compared to a vacuum and output a volt- 
age close to 4V for atmospheric pressures 
and close to OV for a vacuum. 

Turbo engines boost the air pressure 
above atmospheric and consequently a 1- 
bar sensor is inadequate. This is because 
the output from a 1-bar sensor would not 
change for pressures above 1-bar. There 
is also a possibility that the sensor could 
be damaged if the pressure went too far 
beyond its rating. 

In this case, a 2-bar sensor should be 
adequate for most applications. However, 
if the boost is greater than 2-bar, a 3-bar 
sensor will be required instead. 

One option is to use an on-board Sen- 
sym sensor that covers from 0-1 bar or 
from 0-2 bar, as specified in the parts list. 


the connections are air-tight. 

Fig.16 shows how the adapter is 
fitted. First, a brass nut is soldered to 
one end of the adapter, after which 
the adapter is pushed through a 5mm 
hole in the side of the case. It is then 
clamped in position using a 20mm 
OD washer and a couple of M3 x 6mm 
machine screws that go into tapped 
holes in the washer (or you could use 
M2 x 10mm screws and nuts). 

Alternatively, you can do away with 
the adapter altogether and pack the 
inlet on the Sensym sensor out with 
several layers of heatshrink tubing so 
that the 5mm hose is a tight fit. That 
way, the 5mm (ID) vacuum hose that 
runs to the engine manifold can simply 
pass through a hole in the case and 
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The metal tab of the Darlington transistor (Q1) 
must be insulated from the case using a TO-218 
insulating washer and a Nylon screw and nut. 


This device is best used at temperatures 
ranging from 0-85°C and so the Program- 
mable Ignition Timing Module should be 
mounted inside the cabin rather than in 
the engine bay. 

Alternatively, most automotive wreck- 
ers can sell you a MAP sensor quite 
cheaply. These are available from various 
models of Holden, Honda, Toyota, Subaru 
and others. Details of the Holden type 
1-bar, 2-bar and 3-bar MAP sensors and 
the Motorola 2.5-bar MAP sensor are 
available at this web site: 
http://www.pgmfi.org/twiki/bin/view/Li- 
brary/MapSensor 

Typically, the 1-bar Holden sensors are 
designated with a 039, 460 or 883 code. 
2-bar sensors have a 886, 012, 5389 or 
609 code and 3-bar sensors have a 749 
code. The A, B and C labels refer to the 
positioning of the Ground, Signal and 
+5V terminals. 
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SENSYM [APPROX TUBING 
SENSOR 20mm OD 

& 8mm ID) || NN SIDE 
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Fig.16: a simple adapter made 
from a brass spacer can be used 
to connect the 3mm outlet on 
the Sensym pressure sensor to a 
standard 5mm vacuum hose. 
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{WITH NUT & STAR WASHERS 
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TO IGNITION 
COIL NEGATIVE 
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+12V 
IGNITION 


tn oF Box 


IGNITION COIL 
DRIVER PC BOARD 


Ql M3 NUTS & STAR WASHER 


SILICONE 
INSULATING 
WASHER 


; 6mm LONG 
peas SPACERS 


MN 15mm LONG 

M3 MACHINE SCREWS 
Fig.18: final assembly and external wiring details for the Ignition Coil 
Driver. After assembly, use a multimeter (set to a low ohms range) to 


confirm that the metal tab of Darlington transistor Q1 is properly isolated 
— ie, it must not be shorted to the case. 


10mm LONG NYLON SCR 


This is the view inside the Coil 
Driver Module. Note the use of a 
separate cable gland for the trigger 
input lead. As with the timing 
module, this unit must be ruggedly 
built to ensure reliability. 
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go straight to the Sensym pressure 
sensor. 

As before, silicone sealant can be 
used to ensure an airtight fit but be 
careful not to block the sensor inlet 
with the sealant. 

Once all the holes have been drilled 
in the case, the PC board can be fitted 
and the assembly completed as shown 
in Fig.15. Be sure to use automotive 
wiring for all external connections. 
These leads should all be secured us- 
ing cable ties and the connections to 
the PC stakes covered with heatshrink 
tubing. This is necessary to prevent 
the leads from vibrating and coming 
adrift. 


Wiring the pressure sensor 


There are three options when it 
comes to wiring the pressure sensor: 
(1) If you are using an existing MAP 
sensor, connect the signal lead only. 
DO NOT connect the +5V and OV 
supply leads (the sensor will already 
have supply connections). 

(2) If you are using an external (eg, 
secondhand) MAP sensor that you’ve 
added to the vehicle, then connect all 
three leads (ie, signal, +5V and OV). 
(3) If you are using the on-board Sen- 
sym sensor, do not make any external 
connections (the second cable gland 
can be deleted). 


Ignition Coil Driver 


Fig.17 shows the assembly details 
for this small PC board. 

Begin by installing the wire link, 
then install the 1.2kQ and 470Q resis- 
tors. The 100Q 5W resistor can then 
go in — it should be mounted all the 
way down onto the PC board, so that it 
cannot vibrate and break its leads. 

Zener diodes ZD1-ZD4 are next 
on the list. Be sure to orient them as 
shown (two face in one direction and 
two in the other, so take care here). 
Follow these with transistors Q2 & Q3 
and the 1nF ceramic capacitor. 

‘Transistor Q1 is mounted on the 
underside of the PC board. This de- 
vice is installed with its leads bent up 
through 90°, so that they go through 
matching holes in the PC board from 
the track side (ie, the metal tab of the 
device faces away from the board — see 
photo). 

Push the leads through their holes 
until the metal tab is exactly 6mm 
below the underside of the PC board, 
then lightly solder one of the leads. 
This will allow you to make any adjust- 
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Fig.19: the LCD Hand Controller PC board is easy to assemble. Install the three links 
first and note that the switches, IC and 10uF electrolytic capacitor are polarised. The 
LCD is connected via a 14-way DIL pin header. 


—— 


The PC board mounts inside the case on four M3 x 12mm spacers and is secured using 
M3 screws, nuts and flat washers — see Fig.19. Note how the 10pF capacitor is mounted 
on its side, so that it clears the front panel. 


ments as necessary before completing 
the soldering. 

Finally, complete the board assem- 
bly by installing PC stakes at the four 
external wiring points. 

Once completed, the Ignition Coil 
Driver PC board can be installed in its 
diecast case — see Fig.18. As shown, 
the board in mounted on the lid of 
the case on 6mm tapped spacers and 
secured using M3 x 15mm screws, nuts 
and star washers. Transistor Q1 (on the 
underside of the board) is fastened to 
the lid for heatsinking. 

The first step is to mark out all the 
mounting holes on the lid. Drill these 
holes to 3mm, then carefully deburr 
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them using an oversize drill. In par- 
ticular, make sure that Q1’s mounting 
hole is perfectly smooth and free of 
any metal swarf that could puncture 
its insulating washer. 

Note too that Q1’s mounting hole 
should be chamfered (use an oversize 
drill bit). This is necessary to avoid 
sharp edges around the circumfer- 
ence of the hole, to prevent arcing 
through the insulating washer (due 
to the high voltages present on the 
transistor tab). 

Once the holes have been “cleaned 
up”, fit the four tapped spacers to the 
board mounting positions and secure 
them using the M3 x 15mm screws. 


That done, install transistor Q1’s 
Nylon mounting screw and insulating 
washer (see photo), then slip the board 
into position and secure it using M3 
nuts and star washers. 

Don’t leave the star washers out 
— they are necessary to ensure that 
the nuts don’t shake loose due to 
vibration. 

Transistor Q1 can now be secured 
by installing its nut and tightening the 
Nylon screw (use a pair of needle-nose 
pliers to hold the nut in position while 
you “start” the screw). Finally, use 
your multimeter (set to a low ohms 
range) to confirm that Q1’s metal tab 
is indeed electrically isolated from 
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Programmableggnitionkantsykisit 


Programmable Ignition Unit 

1 PC board, code 05104071, 103 
x 82mm 

1 diecast aluminium case, 119 x 
93 x 57mm 

2 IP68 waterproof cable glands for 
4-8mm cable 

115 x 8x 6.5mm powdered-iron 
toroid (Jaycar LO-1242 or 
equivalent) (L1) 

3 5mm Ferrite beads (Jaycar LF- 
1250 or equivalent) 

1 20MHz crystal (X1) 

1 SPDT toggle switch for map 
switching (optional) 

1 18-pin DIL IC socket 

1 DB25 female straight pin PC 
mount socket 

4 D-connector nut extenders and 
two locking nuts and shake 
proof washers 

1 2-way pin header 

1 3-way pin header 

2 jumper pin shorting links 

2 crimp eyelets 

4 6mm tapped Nylon standoffs 

1 3mm Nylon washer 

2 M3 tapped x 15mm brass 
standoffs 

1 M3 x 20mm screw 

4 M3 x 15mm screws 

2 M3 x 9mm screws 

8 M3 star washers 

5 M3 nuts 

10 PC stakes 

1 60mm length of 4mm ID 
heatshrink tubing 

2 100mm cable ties 

1 2m length red automotive wire 

1 2m length black automotive wire 

1 2m length green automotive 
wire 

1 2m length brown automotive 
wire 

1 2m length yellow automotive 
wire 

1 150mm length of 0.7mm tinned 
copper wire 

1 600mm length of 0.5mm 
enamelled copper wire 


Semiconductors 

1 PIC16F88-E/P microcontroller 
programmed with ignprgm.hex 
(IC1) 

1 LM2940CT-5 low-dropout 5V 
regulator (REG1) 

1 BC337 NPN transistor (Q4) 
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1 1N4004 1A diode (D1) 

1 1W Transient Voltage 
Suppressor (TVS1) 13.6V 
standoff voltage (Jaycar ZR 
1162 or equivalent) 


Capacitors 

1 1000uF 16V PC electrolytic 
3 100uF 16V PC electrolytics 
1 220nF MKT polyester 

1 100nF MKT polyester 

1 10nF MKT polyester 

1 10nF ceramic 

1 1nF MKT polyester 

2 1nF ceramic 


2 22pF ceramic 
Resistors (0.25W 1 %) 
2 100kQ 1 1.8KQ 
2 47kQ 1 1kQ 
3 10kQ 1 4700 
2 2.2kQ 9 109 


Points and ignition module version 
1 1000 5W resistor 


Reluctor version 

1 BC337 NPN transistor (Q5) 

1 2.2nF MKT polyester capacitor 

1 470pF ceramic capacitor 

1 100kQ top-adjust multi-turn 
trimpot (VR1) 

1 47kQ 0.25W 1 % resistor 

2 10kQ 0.25W 1 % resistors 

1 1KQ 0.25W 1 % resistor 

1 PC stake 


Hall effect version 

1 1kQ 0.25W 1 % resistor 
1 1009 0.25W 1 % resistor 
2 PC stakes 


Optical pickup version 

1 22kQ 0.25W 1 % resistor 
1 1202 0.25W 1 % resistor 
2 PC stakes 


Manifold pressure sensor 

alternatives (see text) 

1 ASDX015A24R Sensym 
(0-15PSiI, 0-tbar) Absolute 
Pressure Transducer (RS 
Components Cat No. 
2508593055) (Farnell Cat. No. 
419-7586); or 

1 ASDX030A24R Sensym (0- 
30PSI, 0-2bar) Absolute 
Pressure Transducer (RS 


Components Cat No. 
2508593077); or 

1 Manifold Absolute Pressure 
(MAP) sensor — available 
from an automotive wreckers. 
Map sensors are available 
from most Holden, Honda, 
Toyota and Subaru models 
and others that have an engine 
management computer. Try to 
obtain the wiring connector with 
the sensor. 


Miscellaneous 

Angle brackets for mounting units, 
automotive connectors, self- 
tapping screws etc. 


Programming Code 

Note: the programming code (ig- 
nprgm.hex) for the PIC16F88-E/P 
microprocessor featured in this 
project will not be released or be 
made available on our website. 
Authorised kit sellers will supply 
programmed microcontrollers as 
part of their kits. 

For people who do not wish to 
build the project from a kit, pro- 
grammed micros will be available 
from SILICON CHIP for $25.00 
including postage anywhere within 
Australia, or $30.00 by airmail 
elsewhere. 


Ignition Coil Driver 

1 Ignition Coil Driver PC board, 
coded 05104072, 40 x 39mm 

1 diecast aluminium box 50.8 x 
50.8 x 31.8mm (Jaycar HB- 
6050) 

1 TO-218 insulating washer rated 
at 3kV 

2 IP68 waterproof cable glands for 
4-8mm cable 

4 M3 tapped x 6mm Nylon 
standoffs 

4 M3 x 15 screws 

1 M3 x 10mm screw 

1 M3 x 6mm Nylon screw 

5 M3 nuts 

6 3mm star washers 

4 PC stakes 

1 2m length red automotive wire 

1 2m length black automotive wire 

1 2m length green automotive 
wire 

1 2m length brown automotive 
wire 

1 60mm length of 0.7mm tinned 
copper wire 
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1 40mm length of 4mm heatshrink 
tubing 


Semiconductors 

1 MJH10012, BU941P TO- 
218 high-voltage Darlington 
transistor (Q1) 

2 BC337 transistors (Q2,Q3) 

4 75V 3W zener diodes (ZD1- 
ZD4) 


Capacitors 
1 1nF ceramic capacitor 


Resistors (0.25W 1%) 

1 1.2kQ 

1 47002 

1 1002 5W wirewound 


LCD Hand Controller 

1 PC board, code 05104073, 115 
x 65mm 

1 front panel label (or screen 
printed lid) for case 

1 plastic case, 120 x 70 x 30mm 
with clear lid (Jaycar HB 6082 
or equivalent) 

1 LCD module (Jaycar QP 5515 
or backlit QP 5516) 

5 white click action switches 
($1,52,55,57,59) 

4 black click action switches 
(53,54,56,58) 

1 SPST micro tactile switch (S10) 

1 4017 decade counter (IC1) 

1 DIL 14-way pin header 

1 DB25 PC mount right angle 
socket 

1 DB25-pin male to DB25-pin 
male 1.8m RS-232 connecting 
lead (all pins connected) 
(Jaycar WC 7502) 

4 12mm long M3 tapped plastic 
spacers 

4 M3 x 6mm CSK screws 

2 M3 x 6mm screws 

2 M3 x 12mm plastic screws 

2 2.5mm thick plastic washers 

1 100mm length of 0.7mm tinned 
copper wire 

1 10uF 16V PC electrolytic 
capacitor 

2 10k22 0.25W 1% resistors 

1 7-way, 8-way or 9-way 3300 
terminating resistor array (8-10 
leads). Note: 6-resistors are 
used in the circuit and one end 
of each resistor connects to the 
pin 1 common 

1 10kQ horizontal trimpot (code 
103) (VR1) 
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Fig.20: this cross-sectional diagram shows how the PC board for the 
LCD Hand Controller is mounted in the case. Note how the top edge 
of the LCD module is supported on two M3 flat washers. 


the case lid (you should get an open- 
circuit reading). 

The earth supply lead goes to a 
crimp eyelet and this is secured to 
the inside of the case using an M3 x 
10mm screw, star washers and nut. 
This screw secures a similar eyelet 
and earth wire arrangement on the 
outside of the case (this wire goes to 
the vehicle chassis). 

As shown in Fig.18, the remaining 
wires exit via the cable glands, Cover 
these leads with heatshrink tubing at 
the exit points and note that the signal 
lead must pass through its own sepa- 
rate gland, while the ignition coil (-) 
lead and the +12V lead pass through 
a second gland. 

Note that, in addition to the heat- 
shrink, these leads may require pack- 
ing out with tubing so that they are 
tightly clamped by the glands. The sig- 
nal lead must at all times be kept clear 
of the ignition coil (-) wire to prevent 
retriggering as the coil fires. Be sure 
to take it out through its own cable 
gland and route it well away from the 
ignition coil wire — see Fig.18. 


Hand Controller 


The Hand Controller assembly is 
shown in Fig.19. 

Start by installing the three wire 
links, including the one under the 
DB25 socket. That done, solder in the 
dual-in-line 14-pin header for the LCD 
module, taking care to avoid solder 
bridges between adjacent pins. 

The SIL resistor array is next. This 
will have a pin 1 indication at one end 
(usually a dot) and this end must go 
towards trimpot VR1. Note that all the 
top seven holes must be used, leaving 
some free adjacent to VR1 ifthe array 
does not have 10-pins. 


IC1 can now be installed, taking care 
to ensure it is correctly oriented. That 
done, install the two 10kQ resistors, 
trimpot VR1 and switches 51-59. Note 
that each of these switches must go in 
with its flat side to the left— see Fig.19. 
We used white and black switches 
as indicated on the overlay. S10 is a 
smaller pushbutton switch that will 
only fit with the correct orientation. 

The 10uF capacitor is next on the 
list. This must be mounted on its side 
to provide clearance when the lid is on 
(see photo). Take care with the polarity 
of this capacitor. 

The DB25 right-angle socket can 
now go in. Make sure it is seated flat 
against the board and take care to avoid 
solder bridges between the pins. 

Finally, the LCD module can be 
installed by pushing it down onto its 
14-pin DIL header. Push it all the way 
down until itis correctly seated against 
the header, then solder the header pins 
to the top of the module’s PC board. 

Fig.20 shows how the PC board is 
mounted in its case. If you are build- 
ing a kit, the case will be supplied 
pre-drilled and with a screen-printed 
front panel. Ifnot, then holes will need 
to be drilled in the base of the case for 
the four board mounting holes and 
a cut-out made to accommodate the 
DB25 socket in the side of the case. 
In addition, the lid will require holes 
for the switches and a clearance slot 
for the DB25 socket. 

Note that S10’s hole should only 
be about 3mm in diameter — ie, just 
sufficient for a small probe to actuate 
the switch. 

If you already have an LCD Hand 
Controller as described in “Perform- 
ance Electronics for Cars”, then this 
can also be used with some minor 
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MODIFIED IGNITION COIL DRIVER (TO INVERT THE FIRING SENSE) 


Fig.21: this modified Ignition Coil Driver circuit can be used to “fire” a 
plug when the input signal goes high. 


Fig.22: this is the 
T 3 modified parts 
ZD1~ZD4 
+12V Tr del = layout. Use a 
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HE IGNITION COIL DRIVER can be used on its own for other applications; 
eg, as a replacement coil driver in an existing system. However, in some 
cases, it may be necessary to change the “trigger sense” of the circuit. 

The standard set-up has the coil “charging” when the input signal is high 
and then “firing” a plug on a negative edge input signal. To invert this level 
sense, transistor Q3 and the 1.2kQ resistor are deleted and a link installed 
between the pads normally used for Q3's base and collector leads. 

This effectively bypasses Q3 and the input now drives Q2 via a base 
resistor (R1) — see Fig.21. Fig.22 shows the revised parts layout for the PC 
board. Use a 4700 resistor for R1 when tt is driven by a 5V input signal and 
a 1.2kQ resistor when driven from a 12V signal. 

With this arrangement, the coil “charges” when the input signal is low and 
“fires” a plug when the signal goes high. 
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modifications. That earlier circuit is 
identical to the one described here 
except that it didn’t include the six 
3300 terminating resistors. 

This means that all you have to do 
is add these six resistors between the 
relevant pins on the LCD module (pins 
4,6,11,12,13 & 14) and ground. These 
will have to be mounted on the track 
side of the PC board. The ground con- 
nections are best made at pins 7-10 of 
the LCD module. 


Testing 


OK, now for the smoke test, starting 
with the Programmable Ignition Tim- 
ing Module. 

First, apply +12V to the supply 
input and connect the case to the 0V 
rail. That done, use your multimeter to 
check that there is 5V (+0.1V) between 
pins 14 & 5 of IC1's socket. If this is cor- 
rect, switch off and install IC1, making 
sure it is correctly oriented. 

Next, connect the RS-232 DB25 lead 
between the Programmable Ignition 
Timing Module and the LCD Hand 
Controller and apply power. You 
should be greeted with some charac- 
ters on the LCD. If there are none, or 
if the display is faint or the contrast 
is poor, adjust VR1 on the LCD Hand 
Controller board for best results. 

If there is still no display, recheck 
the parts placement on both PC board 
assemblies. Check also that the DB25 
cable is correct — each pin should be 
connected through to the same socket 
pin on the opposite end of the lead. 

Assuming all is well, the display 
shown on the LCD will depend on 
the position of jumper shunt LK1. 
Remember that the Settings position 
will show the settings mode (used 
when changing parameters), while 
the Timing position will show the 
RPM and Load site values against the 
timing values. 

The initial timing values are all set 
to 0° advance. Check that you can 
change the values using the switches 
on the LCD Hand Controller. 


Converting your distributor 

Finally, note that if you have a dis- 
tributor with points, you can convert 
it to a Hall effect pick-up instead, to 
make it maintenance-free. The details 
on how to do this were published in 
our January 2006 issue. 

That all for this instalment. Next 
month, we will describe how the unit 
is set up and installed in a car. SC 
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PRODUCT SHOWCASE 


Agilent U1252A True RMS digital multimeter 


Describing the Agilent U1252A as 
a digital multimeter is a little unfair, 
since it has many more features than 
the average DMM. Features like true 
RMS AC measurement, two meas- 
urement displays both with 5-digit 
resolution, inbuilt 20MHz frequency 
meter and capacitance measurement 
from 10nF to 100mF (millifarads) are 
seldom found on DMMs. 

` Apart from those features, the Agi- 
lent U1252A includes a programmable 
square wave generator, something that 
we have not seen on any DMM. So here 
we have a DMM with an output. 

To use it, you rotate the range selec- 
tor switch fully clockwise and there is 
a square wave and percentage symbol 
above the “OUT ms” label. The main 
readout can be set to show duty cycle 
(default is 50%) or positive pulse 
width. 

You can vary the frequency in quite 
small steps, from 0.5Hz to 4800Hz us- 
ing the Hz buttons and you can vary 
the duty cycle widely as well using 
the “ms%” buttons. 

Output impedance of the square 
wave generator is 3.5kQ (maximum) 
and the amplitude is fixed at 2.8V. This 
is really quite a useful inclusion and 
could be handy for all sorts of audio 
or logic circuit tests. 

It highlights the quite different ap- 
proach taken by Agilent to produce 
their digital multimeter range. Even 
the styling and colour are different, 
with tones of blue and grey instead of 
the very common bright yellow. 

Notice the arrangement of the but- 
tons above the range selector switch. 
This is also different, to highlight some 
of the special features. For example, 
there is battery check switch, which 
also toggles the blue display backlight- 
ing on and off — very handy when you 
are working in low light situations. 

Similarly, there is a Null button 
which you can use to zero out residual 
voltages before you make a measure- 
ment. Then there is the Shift button 
which can used when setting up the 
square generator or to change the mode 
of the two digital displays. 

The Shift button can also be used 
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to change the measurement mode in 
conjunction with the selector switch. 
For example, you can switch between 
Siemens and Ohms for resistance 
measurements, between Diode Voltage 
test or Frequency measurement, Tem- 
perature or Capacitance and so on. 

_ When you are making voltage meas- 
urements, Shift button selects between 
AG & DC or DC + AG. For AG, the main 
display can be reading in dB while the 
minor display reads voltage. 

Also unique to the Agilent DMM 
are 50mV, 500mV and 1000mV 
ranges for both AC and DC voltage 
measurements, with very high input 
impedance greater than 1GQ. Input 
impedance for other voltage ranges is 
the more normal 10MQ, dropping to 
1.1MQ in dual display. 

The Agilent has a very good range 
of capacitance measurement, from 
10nF to 100mF (full scale). By the 
way, that is not 100 microfarads; it is 
1000 times bigger, at 100 millifarads! 
Got some supercaps fo check? This 
DMM will do it. 

Accuracy is very high for DC voltage 


measurements — a basic 40.03% plus 
5 digits from 500mV to 1000V and- 
+0.05% plus 5 digits for the 50mV 
range. 

Battery life is good because of the 
auto-off feature but it also comes with 
a rechargeable battery and charger so 
Agilent has that point well covered. 

The U1252A can be used as a data- 
logger, with an infrared link and USB 
interface for PCs. And yes, it comes 
with software on a CD which also has 
the full instruction manual. 

In truth, there are so many features 
on this multimeter that it would take 
quite some time to become fully fa- 
miliar with all its capabilities. This 
review is only a small sample. We are 
very impressed. 

Recommended retail price for the 
top of the range Agilent U1252A is 
$741.48 including GST. 


Contact: 
Measurement Innovation Pty Ltd 
898 Anketell Rd, Wandi, WA 6167 


Tel: (08) 9437 2550 Fax: (08) 9437 2551 
Website: www.measurement.net.au 
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VAF’s new Octavio 1 will change the way you think about speakers 


VAF’s new Octavio 1 plays directly 
from Microsoft’s new Zune player and 
can also connect to a TV, DVD player, 
game console or other audio source 
to produce high-quality sound for all 
home entertainment components. It 
replaces conventional amplifiers and 
speakers and removes a lot of clutter 
from the average room. 

It can play loud and deep enough 
for music to be felt as well as heard 
and VAF say it’s great for use in a 
home theatre. “If there is bass in the 
recording, things in the room will 
shake with no subwoofer required,” 
says VAF’s Philip Vafiadis. 

Solidly constructed in first grade 
MDF and uniquely clad in a leather- 
style finish, it doesn’t just look cool 
it also damps unwanted cabinet 
resonances. At over 11kg, Octavio 1 is 
built like a true high-end home enter- 


tainment component. It features two 
powerful long throw 130mm woolers, 
a 200mm bass radiator and two high- 
end fabric dome tweeters. 

With plenty of inbuilt digital ampli- 
fication, it also incorporates sophisti- 
cated response correction to deliver 
low distortion, full range sound, flat 
from under 38Hz to over 20kHz. 

At just 110mm deep, it is a perfect 
match for modern plasma or LCD 


TVs and one simple control knob can 
adjust volume level as well as switch 
between all input sources. 

Shipped with every Octavio 1 are 
three patented acoustic skins. Users 
can choose a minimalist sleek black, 
white or pink look, or the very tough 
powerful leather style ‘naked’ finish. 

If that’s not enough, the firmware 
is also upgradeable via a computer 
interface in the back panel. 

In production and at just US$499, 
Octavio 1 can be bought through 
Amazon.com and will soon be avail- 
able from major specialist consumer 
electronic retailers. 


Contact: 
VAF Research Pty Ltd 
852-54 North Tce, Kent Town SA 5067 


Tel: (08) 8363 9996 Fax: (08) 8363 9997 
Website: www.vaf.com.au 


Circuit Wizard now includes breadboard simulation! 


New Circuit Wizard v1.1, from New 
Wave Concepts, adds a whole host of 
new features including PC board cur- 
rent flow animation, quality checking 


for identifying 
PC board faults 
and subsystem 
fi | modelling. 
sts It also includes 
breadboard 
in Em simulation, 
ae be which al- 
5) 3") lows users 
"2 to select from a 
wide range of dif- 
ferent breadboards 
and then add com- 
ponents and hook- 
up test instruments — even connect 
life-like virtual instruments, for exam- 
ple multimeters and oscilloscopes. 
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Centre Victoria RadioFest is on this month 


Now it’s time for the Victorians to 
have their (field) day! 

The Centre Victoria RadioF est will 
be held on Sunday, 22nd April at 
the Kyneton racecourse, less than an 
hour from Melbourne, Ballarat and 
Bendigo. It’s intended for radio hob- 
byists and electronics enthusiasts. 

Tickets go on sale at 9am and the 
gates open at 10am. Inside, visitors 
will find: 

* A trader hall with all major 
commercial traders. 

e Car-boot sales avenue of second- 
hand equipment. 


siliconchip.com.au 


e Dipole factory (build your own). 

e Undercover trestle table sales 
area. 

* Mini lecture program of interest- 
ing topics. 

e Come'n'try sniffer foxhunting. 

e WICEN (Vic) portable operations 
on display. 

There will be a number of lucky 
door prizes on the day including a 
Yaesu FT-857D HF/VHF/UHF mo- 
bile transceiver, provided by Vertex 
Standard (Australia). 

Further information can be found 
at radiofest.amateurradio.com.au 


Circuit Wizard’s breadboards are 
ideal for learning about the real things 
and make it quick and easy to proto- 
type project ideas. 

Circuit Wizard is New Wave Con- 
cepts’ best-selling software package 
for designing and simulating circuits 
and PC boards, represented in Aus- 
tralia by 555 Electronics. SC 


Contact: 

555 Electronics Pty Ltd 

McLaren Vale, South Australia 5171 

Tel: (08) 8323 8442 Fax: (08) 8323 0022 


Website: www.555elecironics.com.au 


STEPDOWN 
TRANSFORMERS 


60VA to 3KVA encased toroids 


9/40 Leighton Pl. HORNSBY 2077 
Ph (02) 9476-5854 Fx (02) 9476-3231 


APRIL 2007 $1 


<° ALTROMICS APRIL BEST BUYS! 


SUPER DISCOUNTS - GET MORE FOR YOUR DOLLAR 


For the month of April, with any purchase of $50 or 
more, we will reward you with either a stylish 

desktop calculator or a handy 19 range digital 

multimeter, You nominate at time of purchase. 


NOW AVAILABLE 


To secure yours 


Applies 


Video Door 
Intercom | 


NEW UPGRADED MODEL! 

Check who' satthe door om | 
before opening it! A safe and | 
easy way to monitor your 
front door day or night! 
Complete kit includes power } 
supply, 15m of hookup | 
cable, base station and 
camera unit. Coupled with a 
door strike (avatlable 
separately} you can even 
remotely unlatch your front 
door/gate to let visitors in. 
Black & White only. 


Underwater video down to 30m 
| This tiny camera can also see in 


| even as an aquarium camera. 


to both in-store and all arier customers. 


Ja 


Bargain Colour 


Dome Camera 
Utilises a high quality CCD 
sensor for an excellent, low 

noise picture. This compact 

Ma: dome camera easily mounts 
PRICE! | to ceilings, under eaves etc. 
cS " Camera angle can be quickly 
adjusted. M 9243 plugpack to suit $18 


RAP $129 


the dark! Great for outdoor use, or (° | 


B&W only. 


Portable Blow 
Torches 


Handheld or self standing design for 
tasks such as heatshrinking, model mak- 
ing, silver soldering 
and more! Gas feed 
and air flow adjust- 
ments allow a wide range of 
temperatures to be selected, 
Easily refilled with butane 

gas. T 2494 features a robust 
all aluminium design. 
> i | } bl) 
T 2494 
RAP $79 


T 2492 
RAP $39.95 


Test Hi-Fi Cables In Seconds! i 


Testing long cable runs and wiring 
harnesses can be a hassle with a 
standard multimeter. This compact 
tester makes it simple to test 
multiple conductors for polarity 
and continuity with just one per- 
son. No need to run back and 
forth between roope 
with professional g 
leads and croc clips 
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Via Remote Control 


Why pay up to $40 
elsewhere? 

Automate your home 
appliances at the touch of 
a button. Up to 5 mains 
sockets can be controlled 
from one remote allowing 
ON/OFF switching for up to 
1000W of appliances per 
socket. Utilises RF signal allows 
long distance communication. 


PICK UP A SECOND MAINS OUTLET 
(A 0342) ABSOLUTELY FREE THIS 
MONTH ONLY! Valued at $19.95. 


BARGAIN! 


Power your laptop on the road! 
(12V Input) 
Simply plugs 
into your cars 
accessory 
socket 
and 
provides regulated 
power to a laptop. 
Selectable output voltages + 5 
15, 16, 18, 19, 20, 22 and M 8626 3A 
24VDC, up to 3A (M 8626) or Bee bates 
6A (M 8627). 

Supplied with 6 

adaptors to suit | Vi 

most laptops. 
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M 8627 6A 
RAP $49 
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Activate 240V Appliances ` 
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Store all your photos, r movies & 


music in one compa- unit! 


Simply by adding a hard $ 
drive to these stylish | 
units, you can create a Ae 
totally portable 
multimedia solution 
for your home 
without the expense 
of a full hi-fi PC. They 
provide high quality 
audio and video 
playback for any files 
stored on the drive. 
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D 5525A 250gb HDD to suit $144. 
Suitable for most MPG 
formats, DivX, JPG, MP3 and 
more! Firmware upgrades 
also available. 


Pe 
JJ 


i 


Wireless 
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D 5564 Features * Update by USB2.0 + Composite, S-Video, component 
i & digital audio outputs * 1080i high definition compatable * Remote con- 
i trol 3.5" HDD compatable 


D 5565 Features * Update B USB2.0, 802.11b/g wireless ethernet, wired ! 
ethernet (10/100) € Composite, S-Video, DVI-D, component & digital maint 
outputs © IR extension © 1080p high definition e Remote control + USB 
flash stick direct connection * 3.5" HDD compatable 
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This dual use telephone can be 
used as a standard phone or internet 
phone via Skype®. It allows you to 
make calls across the internet for free 
or at much cheaper rates than regular 
calls. Communicates wirelessly to 
your PC allowing you to browse and 
dial your Skype® contacts directly on 
the phone. Inbuilt phonebook 
allows you to store numbers for 
‘one-touch’ dialling. 2 x AAA 


Make regular phone cé 
PLI JS internet calls! 
rechargeable batteries (available separately, 

S 4742C $6.95) provide approximately 10 hours talk time. Approx. 
50m indoor range, 300m outdoors. 
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AITRONICS 3 Big Electronics SUPOSTO: 


ONE-STOP ELECTRONICS SHOP 


Auburn NSW: 15 


Perth WA: 174 Roe St 


Short St Springvale VIC: 891 Princes Hwy 


Your Electronics Specialist siva 
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| ADDRESS CROWDS OF 10 TO 500 WITH EASE! 


Subwoofer Sensation! 


This fantastic subwoofer adds mind blowing aai Just plug into 240V 
realism to your home theatre or stereo | Power, switch it on and connect a mic! Great for 


system. Featuring a 180W 10 inch driver | addressing large crowds at bingo nights, rotary & RSL clubs, 
with built in amplifier producing a tiny 0.1% | school sports days events, rallies, fetes, sales 
THD. A stunning frequency response of | demonstrations, fairs. A portable & easy to use PA system 
35Hz-1KHz. « level control « crossover | that sounds great! Versatile, lightweight & built to last. 
adjustment » phase reversal switch. | Features:» Moulded ABS cabinet , 
‘ I | © 6.35mm/XLR Mic input * ‘Coe | 
| | | line in » Bass & treble + “Daisy SAU 
RAP $349 E I | chain” multiple units together | EXTERN 


i r {LOAA Tatal 
THE FLOOBOAKDS t 


IN INE POWERED 
An A 


Waterproof 4” | t 8” 45W 


wow wt 28 7 k 1 1 å ET Å houtter Speakers Ceiling Speakers 


DA! T Employs an all weather Expand your home 
AUDIO 7 A | i (a 3 speaker and grill 
MIXER! , bh assembly, ensuring 
Compact & easy to @ long life even in salty 
=a 
Ga 


audio system with 
use audio mixer. marine or tropical envi- 


. these stylish 8" 
os € ronments. Å mainte- 
Fantastic for schools, = pe 0 Oi 


speakers designed 
theatre groups, hous- | nance free way to have great 


for use in hi-fi & 
es of worship etc. With 5 channels that can accept up to 9 sound outdoors, all year round. 


home theatre. Coaxial ._ 
driver sounds great as sur- S 
| 
input sources. Also features, 3 band EQ, channel volumes, Very easy to install! 20W RMS. 40. 
| crossfader and VU meters. 


round sound or background music 
speakers. Aluminium grill allows 
mounting in sheltered outdoor areas ie: under 


RAP $199 =. ng areas etc 
iH zal fo r boat , yachts, entertaining area: daal eaves, alfresco areas etc. Sold individually 


ieee 


LODE Monitor / Television Brackets | Transmit audio & Stunning 
JE standard | video in your home = __ studio quality 
mounting | The easv cable- Fa 
; - | y cable-free way to : | headphones 
dimensions transmit audio and video. Sends P 
These handy wall clear vision and hi-fi sound to 


eg Hee saw cence | another location and even 
ØK allow Ea a we Ve | lets you control your audio =. Deep base 
aay ad equipment remotely. å > p bl d full 
allow greater adjustability with crisp treble and fu 


rv 
r 


ellite or c c igital | 


than most standard moni- | BENET EEE Å can midtones. Supplied with 

tor brackets. Great for the | PR der boxes? we nsmit t rom. f i 6.35mm and 3.5mm 

office, study, kitchen, bed- | ETAO GAE anywhere $9360A | | adaptor. Super | 
RRP $34.95 room, theatre etc. | | in the he J ise! j comfortable! | 


Peke bue 4 x 45W In-Car 


ove i 


LCD Television for your | 


car, caravan or boat! DVD Tuner 


| This 7” wide format LCD 
screen will amaze you with its clarity and 
sharpness, {t displays TV stations via an 
inbuilt tuner or an AV input eg: DVD or 
camcorder. » Includes mounting bracket 
& remote * Runs off 12V, easy to setup & 
install + Slimline design 


Vea PE EE dat Aber 
Digital Voice 


Supports a host of 
playback formats 
including DVD, CD, MP4, MP3 and WMA. Plus inbuilt AM/FM tuner! Dolby AC-3 
surround sound, anti-theft removeable face, IR remote control, multicolour 
display and much more! 

Create a stunning in car AV system by combining an $ 8860A. 


BUY BOTH THIS MONTH FOR $500! Thats a saving of over $120! (C 91915) | 
Regulated | Hi-Performance 20A, 


„Reliable mains power 


Recorder Multi | 3-30V Power Supply anywhere, anytime! 
Record up to 10 Voltage | Compact switchmode design is both ideal for powering portable 
hours of powerful and lightweight. Great for apptiances on the road. These 


messages! Easy Car Power 


file download to 


powering communications equipment, 
Supply | car audio amplifiers, camping fridges 


compact inverters allow you to 
get mains power from your car or 


PC via USB, Great for power- | or other portable DC power appliances. 12V 300W | 4wd’s 12V battery! Great for camping 
Ideal for | ing anything portable | 3 to 30V regulated output farmers, mobile trades people & 

. Students, in the car. | @ 20A max. handypersons. Suitable for use with 
journalists, sales | Keeps the laptops, portable TV's, battery 
reps n oe vs kids game | RAP $319 chargers, stereos etc. The 300W & 
mig aa | | NE Ede of units pow- A GOOW models are also great for small 
“| | iantel ered up on power tools such as drillgsængle 
halides those long grinders and more! « å 


wave + Host of prote 
» Soft start + Hig§/low 
shutdown + High sige 


road trips! Simply (fansen 
plugs into your ciga- Pisa oon, ~ 
rette lighter socket. 
12V 1.5A max 


Express Order Hotlines ALTRONIC) 


Phone: 1300 797 007 Fax: 1300 789 777 www.altronics.com.au ONE-STOP ELECTRONICS SHOP 


Order Hotline 1300 797 007 


TOOL BONANZA SALE: Super Workbench Upgrades... MØ 


| a full ran; 10 of tip: 


Nitors and sp, rost! | 


Pro Temperature Temperature 
Adjustable Soldering | controlled 


Station | SMD Rework 


UY An excellent multi + Station \ 
124435 | purpose soldering iron. | 
BARGAIN! Perfect for service | 
technicians, schools, 
engineers, R&D, production work | With surface mount 
etc. Features: 45W * Japanese : devices becoming much 
ceramic heating element for | More Common in todays 


Micron Precision 
De-Solder Station 


A professional grade 
soldering tool, built tough to 
last a lifetime offering 
superb reliability, 
serviceability and 


i , 
i long life » Temp adjustable | high tech devices, a quality performance, even when j 
= sem from 250° to 430°C | SMD soldering station is a must for used every day! It offers | 
! r 30000 sola: service technicians, R&D etc. 60W adjustable temperature J 
heater operates up to 410°C. 2mm control and high speed 
Includes 3 LONG LIFE iron clad soldering tips, | tweezer tips supplied. ae continuous vacuum action i 
i over $30 in value, FREE THIS MONTH! 124 for unbelievable i 
i T 2421 0.4mm chisel, T 2430 0.8mm chisel T 2390 performance, day in, day out. 300-450°C. 
T 2432 3.2mm chisel | RAP $249 | 
i ' 
i | 

: Reduce Heatshrink in an instant! Mini Keyring Jet Blowtorch — High Pro Grade Solder Solder Sucker 
i o | i 
i 6°: “BARGAIN! es Purity Å = : Quality resin === | 
Great for Ax sterbe Sa rsalivane $t: core solder. go. Simple 
| reducing heatshrink, remov- om f7 3. å oF OMI can. | : Lead/tin rolls ; plunger operation sucks | 
i ing adhesives, paint etc. With GE- 2 Fe t : 200gm. F; hot solder off PCB's in a i 
i a flick of the trigger it instant- | Produces a = i wodo Unleaded i flash. Anti-static con- ; 
. : dg gumming i ! 
: ly powers up to a whopping powerful jet like rolls 250gm. : struction, replaceable i 
i o 7 J and clogged . 

| 650°C! Powered by a refillable I Great for camping, a5 filters teflon tip. 

! cartridge (T 2475 $5.95). hiking or even as a cigar 5 À -t heat 

i 4 7 Simply ne: | 

W Greatforthose | lighter! - adjustable flame La the joint & 

MÅ cick jobs. Ultra - refillable gas chamber « one click be See 

Å ect design! ignition + sturdy metal case - 12 | Re 

compact Gesie RAP $34.95 month warranty. HOT PRICE UNLEADED LEADED solide ! 


er. st. nn ee ee DD Add eee mem eee ee ee 


sias neY Robotics Fun! | 


Multimeter 
Features a data We now stock a wide range of robotics 
parts for your latest invention or idea! 


ne ee Är ——— å] —-—-—Ä——— 


Detect lethal AC voltages 
without contact 


Keep your pool 


or fish tank balanced, 
Easy-check PH Meter 

Why mess around with PASA 
chemical testers or OFF 
inaccurate litmus 


hold function, 
transistor and 
diode test, LOA 


Essential for anyone operating 


with AC wiring. Lights up Worm drive gearbox. 3-6V, 


whenever it is near any AC max current. paper? This compact pH meter 125x 3mm shaft. 
source (100-600V Great for provides an instant readout of 42:1 reduction 
@ 50-60H2). students! water conditions with- ratio. 


out fuss! Great for 

I9 - pool or fish tank own- 
Q 1121A | Idea! ers, pH neutral buffer- PAP $69.95 
BARGAIN! budding enthusiast! | ing solution included. 


i 
1 

High torque worm drive i 
gearbox. 3-6V. 125 x 3mm ! 
shaft. 42:1 reduction ratio. ! 


$a A QR 
~ Fi G 


: 600A True RMS Professional ENEA Parallel drive gearbox. A 
; | | arallel drive gearbox. 
| go fiamp Meter 28 Range Keyed output stub shaft. 120:1 


Accurately measures | 
: AC or DC current to DMM 
: a MASSIVE 600A! 
| A professional quali- 
: ty unit with 
: advanced features 
such as true RMS AC 
SiimeyANE | measurement, resist- 
ance, temperature, 
ity; A must have for audic ! capacitance, zero & 
Measures transformer & speaker | hold functions - All 
impedance accurately and easily. Applies a supplied with carry 
30 second test tone (across 3 ranges) to any | case & test leads. 
speaker or transformer circuit, returning an Max input 600V. R&D and is priced 
accurate impedance measurement on its > F sso low, even the 
jumbo “easy reaps screen. Suitable for | Great value for the | n ER 20% enthusiasts can afford it. 


both a ee ly 4 to 8 ohm he? ste uke Features: + Massive 20A 
systems kafeen 


SAD rating * AC/DC to 1000V 
Q 0966 


« On screen test lead prompts 
» Temperature * Frequency « Auto power 

ARP $155 Å Te å 

Militia PL io a ce ry case i Ga av os o9 ds 00 GS GEES OG 06 Gb GD 48-00 OS OG CD-U- OD ED OG O5 OD OG OD OR O0 OP OG OP OD OD OD 


ALTRONICS No Risk 14 Day Money Back Guarantee 


reduction ratio. Ideal for slower 
robotic movements. 3-6V. 


Caterpillar track kit, + 
Includes two 28mm :! 
wide caterpillar tracks § 
and 8 coloured 40mm } 
“press fit" drive ! 
wheels. Great for } 


building your own all-terrain robot! | 


| Includes tempera- 
ture probe at no | 
extra cost! This 
superbly con- 
structed meter will 

| provide years of 
use! An excellent 
choice for service 
technicians or 
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Q 1067 
ARP $79 Gear, cam and pulley kit. Handy kit contains various 
sized pulleys (4), gears (8), eccentric cams (2), snail | 

cams (2), pear cams (4). Ideal for drive mechanics | 


experiments 


An scantial ior 
i Se! 
| slectrica’ 


PYNT 4 
| tradespeople å 
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z If you are dissatisfied with our goods for any reason, return to our premises within 14 days for å tull refund 
ONE-STOP ELECTRONI CS SHOP (less transport costs). Returned items must be in NEW condition with all packaging and instructions (less lransport costs). 


Project Parts & More... 


Resellers 


Albany J&M Electronics 9842 3404 
= — ~~ i ee — —— Collie Salronics 9734 3377 
S | Denmark J&M Electronics 9848 2164 
i a n y a r wa re a e eee | H ‘ h Esperance Esperance Communicalions 9071 3344 
! ig Geraldton ML Communicalions 9965 7555 
‘Create vour own ; e aeration Joondalup Lantaztic 9301 0521 
ee | nclude singe Performance Kelmscott Electronix Mart 9495 4433 
i s and save pump, tank and cup g i ICTORIA 
| f 1 tb or vas pending your Ultrasonic Bairnsdale Green Gage Services Pty Ltd 5152 5677 
a fortune! PCB's in ete hant Cleaner Ballarat Wiltronics 5334 2513 
Get first class results for Beaconsfield Eclipse Security 9768 9007 
i Benalla North East Electronics 5762 2710 
Ensures efficient, clean and safe etching. You Bendigo PCB Eleclronics 5444 4044 
' can even speed up the process with a T 3202 tank Even delicate items such as Now jumbo tank” mane plar EGON app 170 5433 
i tl i byrde re ae Clayton Rockby Electronics 9562 8559 
theater FREE THIS MONTH ONLY! JEWENETY ghoutimo tive model can even Sivan Cranbourne G & C Communications 5996 3298 
| | parts! No need for nasty D's & DVD's Cranbourne Lexicorp 5995 4277 
FREE G==" 7Q ff, solvents or harsh abrasives! Croydon Truscot’s Electronics 9723 3860 
T 3202 PCB Tank Heater valid 132018 PP This cleaner uses water and household detergent, Geelong Academy TV 5248 1621 
l . led with ultrasonic waves to clean even the tiniest of Leongatna Gardner Etecironics 5662 2861 
| 9. WHILE STOCKS LAST! HOT PRICE! Mn 
a eh. Se eek 4 . 
| at $2 I items without damage. Features a 125 x 148 TEN Leongatha darer $ Elect ae “ae 
Je ee Se eee MINE TE - . ellon andy Electronics 
i Blank PCB - - X pon stainless a tank and a hanog das Mitdura Benchmark Electronic Services 5021 0822 
i j po ; to 8 minute digital timer. Also includes tank EERSTEN Gel Smart Hi-Fi & Repairs 5941 4886 
ı Great for prototyping or building your own | basket, watch attachment & CD holder. Preston Preston Electronics 9484 0191 
1 custom projects. Copper clad fibreglass board, Swan Hil Lateral Communications 5032 2322 
pee Warrnambool Koroit Street Electronics Services 55615111 
; - | 4 i J - Wodonga Exact Computers and Electronics 6056 5746 
i E å E” 
i 300 x 300mm. H 0756 D/Side || H 0755 S/Side Ek Wonthaggi Raneye Pty Lid 5672 4774 
i F å I : 
jp ON TH 
RAP $21.50 RAP $19.95 : USB Car Power Adaptor ) Ballina Leading Edge Electronics 6686 3610 
i - : ; F Brookvale Brookvale Eleclrical 9938 4299 
| Powdered No fuss PCB Crear iar Cobar Cobar Electronics 6836 2962 
l i Forsler Powerpoint Electronics 6554 5006 
i x Å . : 
| Etchant press 'n keeping the music going on \ $9.95 Griffith Griflith Systems Plus 6964 5933 
Å clean, safe and umes’ | peel film long car trips. Also suitable for Gunnedah Protronics 6742 2110 
! easy to use aimee mobile phones. 5VDC @ 500ma Lakehaven Leading Edge Electronics 4393 2528 
LA EE Newcaslle West Henchman Products 4956 7111 
l TE i North Richmond CPT 4571 4699 
1 : i Parkes Griffins Leading Edge 6862 2593 
i etchant for mixing | 5 Ms pl : Resurrect Penrilh Penrith Light and Sound 4722 2223 
; with hot water. STIS eI | Your Old Port Macquarie John Fettell Two Way Radio 6581 1341 
| Detailed instructions 3. Etch your new board! RRP $31.50 | Raymond Terrace Leading Edge Electronics 4987 4909 
i provided. RRP $17 55 Pack of 5 A4 size sheets. ; LP’s and saree San Souci MarineConnecl 9583 1710 
i 99 1 Singleton Singleton Hi-Fi 6572 2477 
| 78’s! Smithlield Chantronics 9609 7218 
i l : 
| High Quality Die-Cast Heatsinks: (SC August ‘06) eles ae no CDMS E 
Ideal for building amplifiers or power supplies! Wagga Wagga HE ARa CAAA 
| 
Available with flat machined mounting surface! UN Park PL T, aay sae 
| or with 6mm mounting flange. Fins are, Prevent the Windang Mad Electronics 4297 7373 
N, å og aoa FR powdercoated; deterioration of your favourite vinyl and BARGAIN! Wollengong Newtek Electronics 4227 1620 
b> "an "Zi black. revisit those golden oldies and classics by Wyong Pro Disc Entertainment 4353 1100 
I . å 5 AF 
- H 0545 Flat l converting them to MP3. This compact device allows eas : ais 
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If Intel can do it with a Pentium... ,. so can we with a Picaxe! 
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What's this? Twin Picaxes? Is this Stan’s idea of an April 
Fools Day Joke? Maybe he's just seeing double ... 
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Dual Picaxes! The left Picaxe is the sonene » while the right Picase is the “doer”. Each must be programmed individually. 
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forraw computing speed (typically 

now 3GHz) computer manufactur- 
ers have recently adopted multiple 
slower CPUs, with two (“duo”) and 
even four (“quad”) microprocessors 
under the PC lid. 

Doubled-up chips such as as In- 
tel’s popular “Core Duo” offer paired 
microprocessors working at slower 
speeds (typically 1.5GHz}, resulting in 
lower overall system energy consump- 
tion and reduced waste heat. 

Given the trend towards ever slim- 
mer and lighter computers, these 
benefits are especially welcomed, 
since laptop battery life can be greatly 
enhanced, weight trimmed and noisy 
cooling fans reduced in size or even 
dispensed with altogether. 

Paired computing hardware may be 
akin to a twin engine aircraft — two 
smaller engines providing more 
performance than one larger engine 
— but the concept has even lead to 
Microsoft’s imaginative MultiPoint PC 
mouse software, potentially offering 
great appeal in developing world edu- 
cation. (Refer => www.microsoft.com/ 


presspass/features/2006/dec06/12- 


14MultiPoint.mspx) 
Multiple USB mice may seem like a 


video game controller octopus but in 
resource-constrained countries with 
limited classroom computers, the 
ability to connect many mice (each 
with their own coloured screen icon) 
may allow valuable student collabora- 
tion, enhanced learning and simula- 
tion. Naturally, programs will need 
to be specially written to exploit the 
Multipoint's potential. 


[i contrast to their ceaseless quest 


Seeing double already? 


There’s no reason why us Picaxe “lit- 
tle guys” can’t adopt the same paired 
approach, especially since the bare 
08(M) chips are now so cheap (~$5) 
and their inbuilt features allow easy 
interconnection. Most Picaxe-aware 
schools and hobbyists will, by now, 
have bulk stocks of the Picaxe-08M 
as well, which makes for convenience 
against ordering specialized ICs. 

But just why would we want to do 
such doubling up? Given their modest 
energy demands (typically only a few 
tens of milliwatts) it’s obviously not 
going to help fight global warming! 

Although having extra system data 
memory available is appealing (espe- 
cially for simple data logging), the real 
Picaxe benefit arises from enhancing 
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A Picaxe driving a Picaxe — not too different an approach now being 
taken by computer manufacturers, Ours is just a bit cheaper but you 
definitely won’t be able to play “Doom”. 
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Here’s how to put it together using our standard Picaxe 
“breadboard” approach (albeit on a protoboard!). This layout is 
basically identical to the photo at left. 
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the sequential nature of their program 
execution, since limited branching 
and interruption is normally toler- 
ated. 

Several Picaxe commands even lead 
to the controller just sitting and end- 
lessly waiting for a data signal, with 
most background tasks agonisingly 
ignored. It’s a bit like neglecting such 
boring tasks as doing the dishes while 
awaiting a possible phone call! 

Serial input (SERIN) in particular 
leads to a system hang-up if data 
fails to arrive and is only normally 
broken out of by resetting the Picaxe. 
Future Picaxes apparently may have 
a timeout setting to overcome this 
limitation, 

The example shown this month uti- 
lises a Picaxe 08M pair, with one work- 
ing as a slaved “sensor” (for Infrared 
data — in tribute to Robert Adler, the 
TV remote co-inventor, who recently 
passed away => www.nysun.com/ar- 
ticle/48949) and the other a master 
*doer” (here accepting serial data and 
concurrently flashing a LED). 

If you've still got supplies of the 
original 08 then these could be used 
for the doer but only the 08M can read 
IR signals. 

For those who have just come in 
and are new to Picaxes, the inbuilt 
infrared (IR) commands of the more 
recent 08M have near-revolutionised 
IR datacomms, with both receiving 


PICAXE BASIC LISTINGS — IRDO.BAS AND IRSENSE.BAS 


‘IRSENSE.BAS for Picaxe-08M, supporting April 2007 Silicon Chip 
‘Uses 2x 08Ms,one sensing & the other a doing Picaxe. 


‘See companion program (IRDO) & duo layout 
‘=> WWw.picaxe.orcon.net.nz/duo.jpg 
‘Via => stan.swan@gmail.com 27th Feb. 2007 


irsense: 

infrain2 

if infra >9 then error 
high 4:pause 100 
sound 2,(100,10) 
serout 4,12400, (øinfra) 
low 4 

goto irsense 


error: 


sound 2,(60,5,0,5,60,5,0,5,60,5,0,5,60,5,0,5) ‘fruity wrong key alert 


goto irsense 
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‘waits endlessly until IR data received 
‘detects non numeric IR remote key push 
‘pin set high alerts ‘doer’ 08M data RTS 
‘Piezo + parallel LED key press confirm 
‘send IR key value as ‘infra’ (a.k.a. b13) 
‘handshake pin set low for ‘doer’ Picaxe 
‘loop for further IR remote key presses 


(via a standard 3-leg receiver) and 
38kHz sending (via an IR LED) seam- 
less and cheap. 

But rather than using yet another 
08M to generate IR codes, the sensor 
Picaxe here just accepts signals from 
any standard Sony-style IR remote. 
Your household junk cupboard is 
probably stuffed full of them. 

If you have several infrared remotes 
and are not sure if they are still work- 
ing (perhaps the original equipment 
they came with has died?) it’s quite 
easy to check to see if the remote 
has output by aiming it at a video 
camera. 

Most video cameras are sensitive 
to infrared and the series of pulses 
will show up as either white or bright 
green/purple flashes. 

And how do you tell ifit is a Sony- 
type infrared remote? If it’s not actu- 
ally from a Sony device (that makes 
it really easy!) that is significantly 
more difficult without being able to 
read the timing of the pulses (eg, on 
a scope). 

All we can suggest here is to first 
determine that the infrared is still 
working, then try it out with the Picaxe 
circuit. Perhaps you might be able to 
borrow a known Sony infrared remote 
to ensure that the Picaxe circuit 1s 
working as it is supposed to. 

By the way, sophisticated universal 
IR remotes are increasingly turning up 


cheaply in “Dollar Shops”, so check 
them if your home junk box collection 
doesn’t feature a Sony type. 

Incidentally, although numeric 
keypads are available for around $10, 
their Picaxe driving is quite involved, 
so it may even be worth using such an 
IR remote as a “poor man’s keypad” 
when entering numbers to a Picaxe 
program. 

Naturally the wiring will be reduced 
and the sophisticated 127 codes of 
INFRAIN2 may appeal, as will full 
wireless control. 

When compared with Bluetooth, 
ZigBee and WiFi, IR datacomms is 
very slow and line of sight (LOS) 
but it offers ranges typically of 5m 
in sunlight and 20m in darkness and 
can readily be bounced around and 
directed by cheap lenses and mirrors. 
Of course you can still use the remote 
when watching TV as well! 

The “sensor” Picaxe is essentially 
devoted to just reading (via INFRAIN2) 
modulated IR signals at the 3 terminal 
receiver — here a Jaycar ZD1952 (~$8) 
although cheaper generic versions 
abound. These powerhouse sensors 
include an inbuilt detector, limiter, 
38kHz band pass filter, demodulator, 
integrator and comparator. Naturally 
they need to be looking at the IR source 
for best response. 

A piezo sounder and (paralleled) 
yellow LED provides user key-push 


You can download from www.picaxe.orcon.net.nz/irsense.bas 
and www. picaxe.orcon.net.nz/irdo.bas 


IRDO.BAS for Picaxe-08M supporting April 2007 Silicon Chip 
‘Uses 2x 08Ms,one sensing & the other a doing Picaxe. 


‘See companion program (IRSENSE) & duo layout => 
'www.picaxe.orcon.net.nz/duo.jpg 

‘The received IR data values could be used in many ways, 
'nerhaps as program variables,or actioned under SEROUT 
‘for LCD display etc. Via => stan.swan@gmail.com 


irdo: 

if pin4=1 then serial 
high 2:pause 100 
low 2:pause 100 ' 
goto irdo 


Serial: 
serin 4,12400 #infra 
b12=infra+1 

if b12=10 then zero 
sertxd (#b12,13,10) 
goto irdo 


Zero: 
b12=0 

sertxd (b12,13,10) 
goto irdo 


'RTS alert for serin to accept data 
'Sample ongoing activity-LED flashing 
here but could be any Picaxe action 
‘loop until RTS pin 4 detected high 


‘Accept serial data pin 4 (‘infra’=b13) 
‘Align IR remote keys & ‘infra’ values 
‘Test for ‘0’ key which shows as ‘10’ 
‘Use F8 to display IR remote key pressed 


‘Ensure ‘10’ key shows as ‘0’ 
‘Display on Editor's F8 terminal program 
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feedback, with key presses other than 
the numeric 0-9 even sounding a fruity 
incorrect key warning. The correct 
serial data is then sent out from pin 
4, preceeeded by a short HIGH signal 
to alert the recipient Picaxe data is 
about to follow. 

The “doer” Picaxe here simply 
flashes a LED as a background task, 
and continually looks at the status of 
the serial line (again Pin 4 here) while 

looping. 

If. this is sensed high (logic 1) as a 
voltage sent from the “sensor” Picaxe, 
then the serial receiving routine is 
branched to and the data (here just the 
IR remote key number) accepted. 

Although still not entirely fool- 
proof, as the handshaking Ready To 
Send (RTS) alert may be a false alarm 
causing the “doer” to endlessly wait, 
data should usually follow a RTS 
OK. 

The concept is perhaps akin to the 
phone ringing (thus RTS) as an alert 
that someone wants to speak with you 
(data) — it’s rare that a ringing phone 
will not have a caller on the other end 
of course! 

Since the INFRAIN2 values do not 
align with the actual key label, the 


number 1 is added to give compat- 
ibility. 

The 0 key label delivers a 10 on most 
remotes, so this too has a routine to 
ensure only a 0 is finally shown. 

Leaving the Picaxe programming 
lead connected to the “doer”, and 
running the editor’s inbuilt “F8” 
terminal program will usefully show 
these IR key press numbers on screen. 
Numerous enhancements of course are 
possible, perhaps using key values as 
bO-b9 variables in further programs or 
for LCD readout. 

The circuitry is again shown as- 
sembled on our now standardised 
three AA battery powered solderless 
breadboard Picaxe layout, with supply 
and ground common to each. 

Note that each Picaxe will have to 
be individually programmed! The 
programming Jead will need to be 
swapped to the correct input points 
and although the order is incidental, 
ensure the “sensor” Picaxe has IR- 
SENSE.BAS ported to it, with the 2nd 
08M “doer” IRDO.BAS. 

If you look at the protoboard photo 
on page 86 you'll see some purple ink 
around the three programming input 
pins (these are also shown clearly in the 


component layout diagram on P87). 

There’s no reason why further 
Picaxes can’t be chained together 
in the style we’ve shown and serial 
communicated with to form — gasp 
- a simple network! 


Refer => http://www.kranenborg. 


org/ee/picaxe/twowirenetwork.htm . 
Readers just at the HIGH 1: WAIT 


1: LOW 1 stage, who are still explor- 
ing Picaxe LED flashing and the like, 
may find such a concept daunting. 
It perhaps may be best understood 
if related to everyday message and 
voice communications. “Alert. Mes- 
sage for Smith to hand. Message reads 
CLC. 

Enthusiasts are encouraged to ex- 
tend the multiple Picaxe concept, as 
all manner of control applications, 
including remote powering, can be 
performed by simple two-wire (pow- 
er/signal and ground) links between 
microcontrollers, that would other- 
wise need multiple contact switches 
and numerous wires. 

Aside from circuit versatility, the 
present astronomical price of copper 
(around $10/kg), means it may make 
real sense to substitute silicon for costly 
copper in even modest projects. SC 
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Vintage Radio 


By RODNEY CHAMPNESS, VK3UG OS & F 
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This photo : slearly shows the layout of the super crystal set. It’s built on a baseboard measuring 280 x 240mm. 


If you’ve never built a radio receiver, then a 
crystal set is a great place to start. Here’s a 
design that’s very easy to build and get going. 


ADIO SETS using all sorts of de- 

tectors have been around since the 
dawn of “wireless” just over a century 
ago. Very early in the 1900s, one par- 
ticular detector gained popularity due 
to its simplicity and relatively high 
output. This was the “cats whisker” 
galena crystal detector — hence the 
name “crystal set”. 
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Basically, this detector consisted of 
a galena (lead sulphide) crystal held in 
a metal cup which formed one end. At 
the other end was a piece of high-ten- 
sile wire wound into a short coil and 
attached to a positioning lever. 

The positioning lever was manipu- 
lated so that the “pointy” end of the 
wire — known as the “cats whisker” 
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— made contact with the galena crys- 
tal. As a result, it had one annoying 
deficiency when compared to other 
detectors — you had to probe around 
the galena crystal with the “cats 
whisker” until a sensitive point on the 
crystal was found. This was fine until 
something or someone dislodged the 
“cats whisker” from its sensitive spot, 
which meant that the procedure had 
to be repeated. 

This was a nuisance which wasn’t 
overcome successfully until detectors 
like the OA47, OA79, OA91, GEX66 
and 1N34A fixed point contact germa- 
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nium diodes became available. These 
devices eliminated the “fun” of trying 
to find the sensitive spot on the galena 
crystal, as it had all been done by the 
manufacturer. If the set didn’t work, 
it was usual to look elsewhere for the 
fault, since these new detectors were 
very reliable. 

However, I remember reading in 
“Radio and Hobbies” many years 
ago — in the “Serviceman Who Tells” 
— about a crystal set that was brought 
in because it had ceased to work. There 
isn’t much that can to go wrong with 
a crystal set and is usual to expect the 
detector diode to be OK. However, in 
this particular case, the diode had 
failed, having been destroyed by a 
strong signal from an amateur radio 
transmitter next door. Of course, mod- 
ern devices are much more rugged than 
those early types. 


High-performance sets 


Designing a high-performance crys- 
tal set isn’t quite as easy as it seems at 
first glance. A number of points need 
to be taken into consideration for a 
design to be successful. 

The first two essential items are a 
good, high, long antenna and a good 
earth. I wrote about antennas and 
earthing in the March 2003 issue and 
readers should refer to this to achieve 
good results. 

Unfortunately, the antenna/earth sys- 
tem I’d used for several years was 
inadequate for crystal set operation. 
The antenna was only about 6m high at 
the highest point and about 20 metres 
long. Its replacement has a maximum 
height of 9m and is around 27m long. 
It is also generally higher for most of its 
length than the previous antenna. 

Ideally, the antenna should be up 
to 15m high and around 30m long but 
achieving this on a suburban block 
isn’t always easy. However, in my case, 
the modest improvements in height 
and length noticeably improved the 
strength of the received signals. 

As an amateur radio operator, | 
have always been well aware that the 
antenna in use needs to be tuned to 
the operating frequency. This is par- 
ticularly important when the antenna 
is much shorter than a tuned length, 
which 99.9% of broadcast band receiv- 
ing antennas are. 

An antenna can be tuned by having a 
(loading) coil in series with the anten- 
na wire where it connects to the crystal 
set, with either a tuning gang in series 
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Fig.1: the circuit for a basic crystal set. Coil L1 can be air-cored (see text 
for specifcations) or can be wound on a 100 x 20 x 5mm flat ferrite rod 
using 70 turns of 22 B & S enamelled wire tapped at 10, 20, 30 & 40 turns. 
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Fig.2: the super crystal set circuit uses L1 & C1 to tune the antenna circuit, 
while L2 & C2 tune the received frequency. Transformer T1 is included for 
driving low-impedance headphones. Also included is an optional detector 
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bias circuit consisting of VR1, switch S2, the 47uF capacitor, the 470Q 


resistor & the battery — see text. 


with the coil or a ferrite rod inserted 
into the coil. The coil may be tapped 
to suit as well (more of this later). In 
practice, the addition of an antenna 
tuning mechanism is extremely effec- 
tive when it comes to increasing the 
signal level into the set. 

When it comes to making coils, 
both the coils and coil formers need 
to be low loss. I’ve found that 60mm- 
diameter white PVC tubing (available 
from plumbing and hardware stores) 
is quite satisfactory for the job. By 
contrast, cardboard coil formers can 
attract moisture which increases coil 
losses. 

It is important that both the detector 
and antenna are matched to the tuned 
circuit(s) for best performance. This is 
achieved by simply connecting the de- 
tector and the antenna to the coil taps 
which provide optimum matching. 

Detector efficiencies can vary con- 
siderably and you can experiment with 
various germanium and silicon signal 


diodes is to achieve the best results. 
Note however, that silicon diodes usu- 
ally require a biasing voltage to operate 
efficiently as detectors. 


Headphones 


Good quality headphones with good 
sensitivity are also needed to get the 
best performance from a crystal set. I 
have a pair of 4kQ Kriegsmarine head- 
phones which work well but are quite 
uncomfortable to wear. I also have a 
pair of Browns “F” type headphones 
but these have a relatively low im- 
pedance of about 1502, And I have a 
couple of other headphones of rather 
mediocre quality and a pair of 8-ohm 
padded stereo headphones. 

In the end, I wired up the phones 
socket on the crystal set so I could 
plug my stereo headphones into the 
set with the ear pieces in series. | 
also used a speaker transformer (as 
used in valve radios) to transform 
the high-impedance output from the 
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This photo shows the layout for the 
basic crystal set depicted in Fig.1. 


del 


crystal set to a low impedance output 
for the headphones. This combination 
proved to be as sensitive as using the 
other phones on their own and is much 
easier on the ears. 


Crystal set experiments 


Over the years, I have built a variety 
of crystal sets ranging a little matchbox 
monstrosity (mine was anyway) to 
rather complex twin-tuned coil varie- 
ties. And what did I learn from all of 
this? I found the match box set a very 
poor performer, as was the twin-tuned 
coil unit. 

The latter unit used a 2-gang tuning 
capacitor and was a failure because, at 
that time, I didn't understand that the 
two (identical) tuned circuits needed 
to “track” each other. In operation, 
each tuned circuit was being detuned 
according to where the antenna and 
detector connections were made to 
the respective coils. 

"Tracking” for those new to vintage 


radio is the requirement for both cir- 
cuits to tune to the same frequency no 
matter where the tuning control is set 
on the broadcast band. Anyone who 
has built crystal sets will be aware 
that the station locations on the tun- 
ing dial alter if either the antenna or 
detector ‘connections on the coil(s) 
are changed. 

As aresult of my early experiments, 
I fell back on the old faithful single- 
tuned circuit — see Fig.1. It isn’t the 
most sensitive or selective crystal set 
in the world but it works and is easy 
to get going. 

In my case, I built one with a nor- 
mal air-cored coil and another using 
a ferrite rod as the former for the coil 
winding. They both worked but would 
only receive two stations clearly in the 
Shepparton area — the old 3SR 2kW 
station on 1260kHz around 20km away 
and the local 500W community station 
on 1629kHz about 10km away. 

If you want to experiment with a 


The photo shows the author’s Browns “F” type headphones plus two other 
miscellaneous units. High-impedance headphones (eg, 4kQ) are necessary for 


the circuit shown in Fig.1. 
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ferrite-rod coil crystal set, the coil 
information is as follows: 70 turns of 
22 B &S enamelled wire tapped at 10, 
20, 30 and 40 turns on a 100 x 20 x 
5mm flat ferrite core. The experimen- 
tal layout can be seen in one of the 
photographs. 


Super crystal set 


I’ve always wanted to design and 
build a “super crystal” radio receiver, 
so I did some experiments back in 2002 
with methods of tuning the antenna. 
My early experimental antenna tuning 
system was described in the March 
2003 issue of SILICON CHIP. Using 
this device, I could detect four radio 
stations instead of the single station I 
could normally receive on my “stand- 
ard” crystal set. 

By this time, I had a reasonable idea 
of what might work well but without 
being too complex. However, I didn’t 
want to make a set which used exotic 
parts, or parts that were hard to make, 
or one that was so complex that a 
university degree was necessary to 
“drive” it. 

In particular, a twin-tuned circuit 
would not be suitable, as getting the 
two tuned circuits to “track” across the 
broadcast band using a single control 
would be impractical. By contrast, it 
would work if I used two independ- 
ently tuned circuits but that would add 
additional complexity and the tuning 
would be a nightmare. And for best 
performance, the coupling between 
the two tuned circuits would need to 
be carefully done otherwise its per- 
formance would be inferior to a crystal 
set with a single tuned circuit. 

As stated, I had previously had quite 
good success using a loading coil in 
series with the antenna. This then 
connected to an antenna tap on the 
tuning coil. However, it was purely 
experimental and although it worked 
well (and improved the number of 
stations received), it was touchy to 
adjust. 

In particular, the position of the 
ferrite rod in the coil was quite criti- 
cal and it had to be adjusted for each 
station received. 

What it did show was that the “Q” 
of the loading coil was quite high. For 
those unfamiliar with “Q”, it is basi- 
cally a term relating to the quality (or 
“sharpness”) of a tuned circuit. The 
higher the “Q”, the better a circuit is 
at discriminating between stations 
across the broadcast band. After all, 
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we only want to listen to one station 
at a time! 


Detector bias 


Some crystal set designs use a bat- 
tery and a potentiometer to bias the 
detector to the point where it just 
conducts. The reason for this is quite 
simple. 

Diodes all need a certain amount of 
voltage applied to them before they 
conduct. As a result, if we apply a DC 
voltage to a signal diode so that it just 
conducts, the diode will be in its most 
sensitive state and will thus give good 
performance in a crystal set. 

This “bias” voltage varies according 
to the diode used. For example, silicon 
diodes such as the 1N4148 and the 
1N914 require around 0.6V of positive 
bias to operate, while a germanium 
diode only requires about 0.2V of bias. 
On the other hand, the OA47 diode I've 
used works quite well with no forward 
bias, which has kept my crystal set just 
that bit simpler. Your own experience 
may be different, however so be pre- 
pared to experiment. 

By the way, transistor radio detec- 
tors often use forward bias to improve 
sensitivity. (Editor’s note: forward 
bias on a diode detector also reduces 
harmonic distortion). 


Detector load 


The load that the detector works into 
is usually a pair of headphones which 
may have between 2kQ and 4kQ total 
resistance. However, the diode will be 
more efficient if it works into a higher 
load resistance and some designs use 
a resistor of about 15kQ in series with 
the headphones to achieve this. In 
addition, a capacitor of around 1uF 
is placed in parallel across the resis- 
tor so that the audio is not noticeably 
attenuated. 

Although my 4kQ headphones are 
good performers they are uncomfort- 
able, so I compared the performance 
of other headphones against the 4kQ 
pair. As stated above, I ended up us- 
ing low-impedance stereo headphones 
fed through a speaker transformer. 
(Editor’s note: we also recommend the 
32Q earphones supplied with iPods 
and MP3 players). 


Putting it all together 

The set described here is not only 
easy to build and operate but outper- 
forms many other so-called high-per- 
formance sets. 
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A SUPER CAYSTAL SET 


ANTENNA 


TUNING 


1000KHZ 


o 


This view shows the front-panel layout for the super crystal set. Å good 
aerial and earth are necessary to achieve good performance - see text. 


Fig.2 shows the circuit. L1 & C1 tune 
the antenna circuit, while L2 & C2 tune 
the received frequency. Transformer 
T1 is included for driving low-imped- 
ance headphones, while the optional 
detector bias circuit consists of VR1, 
switch 52, a 47uF capacitor, a 470Q 
resistor and the battery. 

The set was built on a 12mm- 
thick particle board measuring 280 x 
240mm. This is fitted on the underside 
with four self-adhesive felt pads (avail- 
able from hardware stores) to keep it 
clear of the bench. 

The front panel is made of thin ply- 
wood measuring 300 wide x 160mm 
high. This was given several coats of 
red paint from a spray can and the 
labelling on the front panel completed 
using red Dymo® embossing tape (to 
match the paint job). 


Tuning capacitors 


Tuning capacitors can be scrounged 
from old valve radios that are not 
worth restoring. For C2, I used one 
section of a 2-gang full-size 460pF 
tuning capacitor. This has a 3/8-inch 
shaft which suits few knobs (and cer- 
tainly none of my collection). It did, 
however, have a dial drum which was 
left on. I fitted a cut-down top from a 
tin of cream spray paint over the top 
of the dial drum (it fitted perfectly), 
which makes it look better and acts 
as a “handspan” dial. 

I was more fortunate with C1 which 
is a 3-gang 450pF per section tuning 
capacitor, as this had a %-inch shaft. 
All three sections of the capacitor are 
used in parallel. The only disadvan- 
tage with this tuning gang is that it 


has a reduction drive, which means 
that more than a full turn of the knob 
is required to go from minimum to 
maximum capacitance. 

C3 is a 1uF polyester or greencap 
type, while C4 is a 1nF unit. The volt- 
age ratings of these capacitors can be 
quite low. 


Resistors & switches 


Resistor R1 is used as a "static leak”. 
Its purpose is to prevent a high-voltage 
static charge from building up across 
C1 (eg, during storms) which could 
lead to flash-over. Note also that if 
a particularly big antenna is in use, 
it would be advisable to disconnect 
and earth it when the crystal set is not 
being used. 

Resistor R2 (15kQ) is the DC load for 
the detector. Both R1 and R2 can be 
0.5W or smaller. If detector biasing is 
used, R3 can bea 0.5W unit, while VR1 
can be a standard 1kQ linear trimpot 
or a normal potentiometer. VR1 will 
not normally require readjustment 
once set. 

S1 is a 12-position switch which 
selects one of 11 tappings on LI. 
Only 11 positions are used; the 12th 
is left with no connection so that the 
whole of L1 is in circuit. S2 (if fitted) 
turns the detector biasing on or off as 
required. 

T1 is a standard speaker transformer 
with a 5kQ or 7kQ primary impedance 
and a 3.5Q secondary winding. This 
drives two 8-ohm headphone ear- 
pieces in series, so that the reflected 
impedance to the primary from a 16- 
ohm secondary load is at least 20kQ. 
Within reason, increasing the reflected 


APRIL 2007 93 


These binders will protect your 
copies of SILICON CHIP. They 
feature heavy-board covers & are 
made from a distinctive 2-tone 
green vinyl. They hold 12 issues & 
will look great on your bookshelf. 


* 80mm internal width 


* SILICON CHIP logo printed in 
gold-coloured lettering on spine & 
cover 


* Buy five and get them postage 
free! 


Price: $A13.95 plus $A7 p&p per 
order. Available only in Aust. 


Silicon Chip Publications 
PO Box 139 
Collaroy Beach 2097 
Or call (02) 9939 3295; or fax (02) 


9939 2648 & quote your credit 
card number. 


Use this handy form 


I Enciosed is my cheque/money order for [ 
Æ or please debit my | 
Å O Visa Card O Mastercard i 
Å Card No: I 
| [ 
| | 
| Card Expiry Date / | 
- Signature - 
I Name i 
| Address | 
I P/code | 


ee 


94 SILICON CHIP 


This view shows the author’s stereo 8Q headphones at right and a pair of 4kQ 
Kriegsmarine headphones at right. The latter can be used with the basic crystal 
set circuit shown in Fig.1. 


impedance will assist in maximising 
the audio output of the receiver. 


Winding the coils 


Now we come to the all-important 
coils (ie, L1 and L2). 

First, L1 is wound on a 100mm 
length of 60mm-diameter white PVC 
pipe. In my case, I wound on 102 turns 
of 0.63mm (22 B&S) enamelled wire 
over a length of 70mm. In hindsight, 
though, around 110 turns would have 
allowed somewhat more adjustment 
range to tune the antenna system. 

When winding L1, it should be 
tapped every seven turns and there 
should be 12 tapping points in all, 
starting right from the antenna end of 
the coil. If your antenna is significantly 
different from mine, then the number 
of turns on this coil to achieve opti- 
mum tuning will vary accordingly. 

L2 is also wound on a 100mm x 
60mm-diameter white PVC water pipe 
and consists of 80 turns of 0.63mm (22 
B&S) enamelled wire. This winding 
is spread over 60mm of the former's 
length and the coil is tapped at 3,6 & 
35 turns from the “earthy” end. 

In my case, I found that using turn 
three as the tap gave good results. You 
will need to experiment here — you 
may need even fewer turns to the first 
tapif your antenna is larger than mine. 
Note that the correct position may vary 
from the high-frequency end of the 
band to the low-frequency end. 

Because the detector load is rela- 
tively high, it’s possible to connect the 
detector to a tap quite high up the coil. 


I found that 35 turns was optimum for 
best performance in my receiver. 

As can be seen from the photos, 
different tapping methods are used 
for the two coils. For example, L1 has 
the wire raised away from the former 
and twisted to make each tapping. By 
contrast, on L2, a match is slid under 
the wire at the first tapping point and 
is then slid along the winding to go 
under each successive tapping point 
as the coil is wound. This is the neater 
of the two methods but is difficult to 
do effectively if the winding is long 
and has lots of tappings. 

With either method, it is necessary 
to thoroughly clean the enamel off 
the wire at the tapping points so that 
a good soldered joint can be made. 
This can be done by scraping away the 
enamel using a sharp utility knife. 


Receiver layout 

The parts layout on the baseboard is 
not critical, although the coils should 
be mounted at the back of the receiver 
for ease of access. The accompanying 
photos show the author’s unit. 

In my case, tuning coil L2 was 
mounted at the right rear of the base- 
board, with L1 in the opposite rear 
corner. It’s important that L1 is kept 
several centimetres away from L2, to 
minimise unwanted coupling between 
them. 


Diode biasing 

As mentioned earlier, some diodes 
(particularly silicon signal diodes) 
require about 0.6V of positive bias 
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to maximise sensitivity. Normally, 
without diode biasing, points A and B 
are connected together on the circuit. 
Conversely, if forward biasing is used, 
points A and B are separated and the 
small circuit consisting of B1 (a 1.5V 
dry cell), toggle switch 52, a 470Q re- 
sistor, a 1kQ trimpot (VR1) and a 47pF 
electrolytic capacitor added between 
these two points. 

This circuit is easily adjusted. 
Switch S2 is closed and trimpot VR1 is 
adjusted for best volume — simple. 


Summary 


Those who have never built a crystal 
set radio before will find this little set 
worth the effort. It works well, isn’t 
difficult to tune and provides good 
headphone volume on all local sta- 
tions. 

For best reception, use a high, long 
antenna that’s clear of buildings and 
trees. A good earth is also necessary 
and a pipe driven about one metre 
into the ground and kept damp should 
suffice. 

Finally, if you wish to read about 
other people’s designs, the following 
list makes a good starting point: 

(1) Look on the Internet. Typing “crys- 
tal set society” into Google will give 
you many interesting sites (and lots of 
designs) that you can explore. 

(2) Look in SILICON CHIP for October 


Learn how engine management systems work. 
Build projects to control nitrous, fuel injection and turbo 


boost systems 


Switch devices on and off on the basis of signal frequency, 


temperature and voltage 


Build test instruments to check fuel injector duty cycle, fuel 
mixture and brake and coolant temperatures 


Speedo Corrector, Turbo Timer, Nitrous Fuel Controller & Digital 


Thermometer Projects 


Photo Gallery: Targan Airmaster 


MANUFACTURED BY TAR- 
GAN ELECTRIC PTY LTD 
in: 1933, the Airmaster was 
a 3-valve TRF receiver in 
an upright wooden cabi- 
net. It used the following 
valve types: 57 detector; 59 
audio output; and 80 recti- 
fier. Photo: Historical Radio 
Society of Australia, Inc. 


1988 (crystal set), March 1990 (wave 
traps), October 1994 (Hellier Award 
crystal sets), March 2003 (antennas). 
(3) Look in “Electronic Australia” 
for June 1988 (crystal set), July 1994 
(crystal sets), November 1998 (coils) 


and July 2000 (crystal set). 

(4) An excellent Australian book on 
crystal sets is “Crystal Sets ‘N’ Such” 
by Bob Young (7 Hayes Rd, Swanpool, 
Vic. 3673). He has a few available for 
$19:95 posted in Australia. SC 
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ASK SILICON CHIP 


Got a technical problem? Can’t understand a piece of jargon or some technical principle? Drop us a line 
and we'll answer your question. Write to: Ask Silicon Chip, PO Box 139, Collaroy Beach, NSW 2097 or 
send an email to silchip@siliconchip 


PIC Programmer does 


not work with LCD 


I purchased the PIC Programmer 
& Testbed kit (SILICON CHIP, January 
2001) from Dick Smith Electronics 
and have built it. My problem is that 
I cannot get the LCD module to work. 
No matter what I try, I am not getting 
a thing on it. 

I am using the provided program 
and I know the PIC chip has been 
programmed properly as the chaser 
works. I get nothing from the LCD. I 
purchased the product with the in- 
tention of doing programming on the 
system to write to the LCD but I cannot 
get it to work. 

Is there anything that you can 
do to help me in this regard? I also 
purchased another LCD module with 
the hope I might have blown the first 
one up but it didn’t work either so 
I am assuming I have a problem in 
delivering the signals. I have looked 
very carefully at the soldering for any 
problems but there are none. (S. O., 
via email). 

@ This suggests a connection problem 
between the main circuit board and the 
LCD module. Here’s a troubleshooting 
procedure: | 

(1). Start by checking that you have 
JP1-JP11 in the “b” positions. This con- 
nects the micro’s port pins to the LCD 
connector rather than the LEDs. 

(2). Try varying the CONTRAST ad- 
justment (VR3) when running the test 


program. If this has no effect, use your 
multimeter (set to VOLTS) to measure 
between pins 2 & 3 of CON4 while 
varying the pot from minimum to 
maximum; you should get a reading 
of 0-5V. 

(3). Ifthe above turns up nothing, then 
power off and use your meter (set to 
OHMS or CONTINUITY) to verify each 
of the connections to the LCD module. 
We suggest that you remove the PIC 
chip and measure between the ZIF 
socket pins and the pads on the rear of 
the LCD module. This checks all con- 
nections between the two units. 


Alternative use 
for ECG project 


Thanks for the Electrocardiograph 
project (SILICON CHIP, February 2005) 
which has provided quite interesting 
results. Apart from recording the ac- 
tual heart beat waveforms using con- 
ventional electrodes, it turns out that 
it can also be used to sense heart beats 
using red and infrared diodes with a 
sensor attached to a finger, which also 
provide clear pulsing blood flows. 

However, there are problems in 
trying to analyse the results. The ra- 
tio of the red and IR values gives an 
indication of the oxygen content of 
the blood (refer to Oximetry on the 
internet). I tried using a PICO8M to 
extract pulse information from the 
analog waveform to the ADC but this 
proved unreliable and seemed point- 


less when it was already being done 
in the ADC anyway. 

However, the ADC output is at 
38,400 bps which seems a bit fast for 
a PICO8M microprocessor and the ECG 
Sampler refuses to operate at the other 
listed settings of 9600 and 28,800. 

Can you suggest a means of access- 

ing the ADC output at these lower 
speeds or dare I ask for access to the 
source code? (D. O., via email). 
è The sampling rate of the ECG 
Sampler is directly under the control 
of the firmware in the PIC16F84 mi- 
cro, so you would really have to alter 
the firmware to achieve your aims. 
The source code is available on our 
website (ecgsampl.asm) and is fairly 
well commented, so if you’re used to 
programming PICs it will hopefully 
make your job a bit easier. 


The role of Diacs 


in lamp dimmers 


I wonder if you can explain to me 
what a Diac does in a Triac lamp dim- 
mer circuit? I just don’t see why a 
resistor won’t do. If it is needed, why 
don’t they incorporate a Diac in to the 
Triac package? (C. B. via email). 

è Essentially a Diac is a symmetrical 
breakover device. Up to 30V or so in 
either direction it is an open-circuit 
but once the breakover voltage is 
exceeded, it breaks down to a low 
negative resistance. This is ideal to 
discharge an associated capacitor to 


Ultrasonic Eavesdropper Could Check Power Line Insulators 


Recently I had a chance to look 
at an “insulator checker” that the 
South Australian Electricity Trust 
has for locating noisy insulators. 


Basically, it looks like an ultrasonic 
microphone located at the focal 
point of a parabolic dish about 
400mm in diameter. This is fed 
into an amplifier behind the dish 
to drive a small speaker as well as a 
meter. I assume that the amplifier is 
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tuned to a specific frequency band 
in order to reject noises that are not 
required. 

I believe this device is very effec- 
tive from reports I have heard. 

I wonder if you have ever de- 
scribed such a device or whether 
your Ultrasonic Eavesdropper (SILI- 
CON CHIP, August 2006) could be 
modified for the purpose? I would 
think this device would be of inter- 


est to many amateur radio operators 
as well as folk with severe power 
line interference to TV reception. 
(A. H., Kingston, SA). 

è Many years ago “Electronics 
Australia” had a feature article on 
the use of an ultrasonic microphone 
and dish for checking high voltage 
insulators. The principle is exactly 
the same as in our Ultrasonic Eaves- 
dropper. 
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AntennalFundamentals 


I have very poor knowledge about 
antennas; just enough to know that 
the design is linked to wavelength 
or the frequency. Gould you please 
explain in basic terms what is the 
relationship between the size of the 
horizontal rods and the wavelength 
that is received by the antenna? 
What is the ratio between rod length 
and wavelength? Or is it put in 
terms of frequency? 

I have noticed the older type of 
TV antennas have rods with varying 
length whereas the new UHF anten- 
nas seem to have rods of a standard 
length. Could you please help me to 
understand why antennas are like 
this? (B. D., Auckland, NZ). 

@ In essence, virtually all (except 
long-wire) antennas depend on 
resonance to work. Their elements 


trigger the Triac into conduction, in å 
light dimmer circuit. Some Triacs do 
incorporate a Diac. 


Soldering/clothing 


iron timer 


Have you ever published a circuit 

for a soldering/clothing iron timer? I 
envisage it working along the lines of 
the “vigo” (Vigilance Device) found 
on trains. After a settable delay, it 
would alert the user with sound/light 
and unless the user acknowledges 
the alarm by pressing a button within 
some interval, it will cut the power. 
(D. H., via email). 
è Havea look at the Universal Safety 
Timer for Irons and Kettles, in the 
August 1990 issue of SILICON CHIP. 
We can supply a photocopy of the 
article for $9.50, including GST and 
P&P (Australia). 


Electrical safety 
with fish tanks 


Is there a device available that could 
be plugged in-line between a power 
outlet and the power cord of some 
electrical machine that will display 
the amount of current being used and 
then sound an alarm ifit drops belowa 
threshold? Even if the power cuts out? 
There are two reasons I want one: 

(1) My marine fish tank has 12 devices 
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are typically about a quarter of the 
signal wavelength in the frequency 
bandwidth of interest. 

For example, a quarter-wave 
dipole designed for operation at 
100MHz (in the FM band) will be 
close to one quarter of the signal 
wavelength at 100MHz. This is 
calculated by dividing the fre- 
quency into the speed of light (ie, 
the speed of all electromagnetic 
signals). Therefore, wavelength = 
3 x 100,000,000/100,000,000 = 3 
metres. One quarter of this 75cm. 
According to this, a dipole cut for 
100MHz will be 75cm but in prac- 
tice will be slightly shorter due to 
“end effect”. 

There is a huge amount of infor- 
mation on this topic available on 
the internet. 


plugged into power boards with cut- 
outs. It is important to know if the 
power cuts due to one of the boards 
tripping or if the safety switch at the 
house’s power box is tripping. 

(2) Ineed to figure out why our electric- 
ity bills are so high. My wife suspects 
it is my marine fish tank. There are 
six big pumps, a water chiller, some 
heaters and some controllers that turn 
them on and off, so the current load 
varies and I want to check the differ- 
ent configurations. I can calculate it 
theoretically but I want to see actual 
figures. Ido have a multimeter but it is 
a bit awkward trying to use that with 
mains power. 

My second question relates to cur- 
rent leaking from the water chiller. 
Even if it has not been activated by the 
controller, current leaks into the fish 
tank. I had an electrician measure it 
and although he said it was high, it was 
within the safe limits. However, I can 
feel it when I put my hand in the tank, 
especially through any cut in my hand, 
and leaking current has been blamed 
for certain illnesses in fish. 

I put a “sump grounding probe” in 
—a titanium probe in the (salt) water 
that is connected to a stake banged a 
metre into the ground outside. It re- 
duced the feeling of electricity a fair 
bit but did not completely remove it. 
Do you have any suggestions on how 
to deal with this? 
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Serialll/O Controller & Analog Sampler 


A I have just purchased the Serial 
I/O Controller & Analog Sampler 
kit, from the November 2005 issue. I 
want to use it to monitor and control 
the charge/discharge of some large 
batteries —a total of 48VDC at 700A. 
I want to monitor the temperature 
and voltage and switch load and 
charger during daylight and night. 

To do this, I need to be able to 
locate the temperature sensor and 
LDR remotely. Is this OK or will the 
long leads of up to five metres cause 
a problem? 

Also, what would I need to do to 
monitor up to 52V DC at the analog 
input port (normally 25V max) — å 


It really concerns me that so many 
cheap submersible electrical devices 
(pumps and heaters typically) are be- 
ing sold to fish tank owners — often 
kids. I’ve had one decent electric 
shock from a submerged pump that 
had a cracked housing. The entire 
fish tank water became live and when 
I was cleaning the inside my elbow 
touched the grounded light housing 
above causing the shock. 

Sump grounding probes exist but are 
rarely known about and even though I 
have managed to get one, I’m not sure 
that Pm using it properly as it isn’t 
dealing with the current leaking from 
the chiller. (S. G.,Beachmere, Qld). 
© As far as measuring the power 
consumption of your fish tank set-up 
is concerned, you could build our Ap- 
pliance Energy Meter, as described in 
the July & August 2004 issues. It will 


voltage divider? I assume software 
changes would be required in the 
Windows program as well. What 
about code in the PIC? (J. K., via 
email). 
® You should be able to mount the 
LDR remotely if you use shielded 
cable for the connection. Miniature 
2-core microphone cable would be 
suitable, Wire the cable shield to 
ground. A 1kQ resistor in series 
with pin 3 of the micro will help 
to protect it in the event of static 
discharge to the long cable run. 
The second analog input can be 
modified to accept 52V by modify- 
ing it as follows: 


record instantaneous power and energy 
consumption over a period. However, 
it will not provide any alarm if there 
is a power cut. Perhaps that feature 
could be provided by the Aquarium 
Temperature Alarm described in the 
September 2006 issue. However, note 
that the Temperature Alarm would 
need to have battery backup otherwise 
it also would be rendered useless in the 
event of a power interruption. 

There is no doubt that your marine 
fish tank set-up could be responsible 
for a large power bill, especially if you 
are growing corals and need high-in- 
tensity halogen lights. The continuous 
power draw in a typical set-up could 
easily be 500 watts or more and over 
a 3-month period this could easily 
cost $140 or more, depending on your 
power tariff. 

As far as current leakage from heat- 


Marantz/Amplifier/Needsjloudspeaker 


I have a Marantz amplifier in for 
repair and it has a faulty speaker pro- 
tection IC that is no longer available. 
In your experience, how safe is it to 
“force” the protection relay? There 


are a number of direct-coupled am- 
plifiers without this provision. 

I realise that the IC detects DC 
offsets, transistor failure, etc which 
can damage the speakers. There are 
no existing faults. Your comments 
would be appreciated. (I. M., via 
email). 


98 SILIGON CHIP 


@ We are not sure what you mean 
by “forcing” the relay. 

We think that all high-powered 
amplifiers should have loudspeaker 
protection. The consequences of an 
amplifier failure can be exactly as 
described in this month’s Service- 
man’s pages. 

If you cannot get the original IC, 
we suggest you rebuild the circuit 
along the lines of one our loud- 
speaker protectors as described in 
August 2000 or April 1997. 


(1). Change the 330kQ resistor to 
110kQ. 

(2). Change the 100kQ trimpot (VR1) 
to 2kQ. 

(3). Break the track between VR1 & 
LED4 (the ground connection) and 
insert an 11kQ resistor in series 
with the pot. 

The above changes will give an 
input range of about 49V-59V full 
scale. 

Yes, you will need to modify the 
Windows software to get the cor- 
rect reading. The source code for 
the software is written in VB5. The 
PIG firmware should not require 
modification. | 


ers and chillers is concerned, the only 
safe way to tackle this problem is to 
run the whole system via a safety 
switch or RCD (residual current de- 
vice). This will kill the power to the 
system if the leakage current exceeds 
a safe value and could prevent a nasty 
shock or fatality. Mind you, this will 
also mean that you need the Aquarium 
Temperature Alarm, as noted above. 


Comparing light 
outputs from LEDs 


The light output of LEDs is some- 
times stated as so many milliCandelas 
or Candelas. Recently, I have seen LED 
light output stated in Lumens. Spot- 
lights are rated as so many watts or in 
varying amounts of candlepower; eg, 
500,000 candlepower. 

Could you explain the difference 

between these units and give some 
sort of equivalence table so that the 
light output from various sources can 
be effectively compared? (G. H, Cam- 
den, NSW). 
@ The lumen is a measure of total 
light output, whereas the candela is 
a measure of the intensity of a light 
source in a given direction. While 
there is no general-purpose conversion 
between these two essentially different 
measurements, it might be possible to 
make some rough comparative calcula- 
tions if the beam angle is known. 

Check out this website to get an idea 
of the maths involved: 
http://autolumination.com/brightness. 
html 
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Extending the 


frequency counter 


SILICON CHIP has given us a good 
design for the 50MHz frequency coun- 
ter, now thoughtfully and usefully 
modified to accommodate pre-scaling 
and the display of frequencies in the 
GHz range (February 2007). But spare 
a thought for those of us who need 
really good resolution in the audio 
range: +1Hz at around 160Hz, for 
example, is just not close enough for 
critical work. 

Could SILICON CHIP publish a neat 

little multiplier (say, x 100) to insert 
between the signal and this counter? 
And while I have the opportunity 
— how about a decent sweep generator 
project to cover the frequency range 
from 5Hz to 50kHz, as a means of test- 
ing pre or main amplifier frequency 
responses? (J. G., via email). 
@ We have not published a multi- 
plier project but we did publish a 
good circuit to do exactly what you 
want. It was a "Frequency Multiplier 
for LF Measurements” in the Circuit 
Notebook pages of the February 2004 
issue. 

An audio sweep generator could 
end up being quite a complex project. 
Instead, you could download a tone/ 
sweep generator program from the 
internet, such as http:/Awww.nch.com. 
au/tonegen/index.html?ref=google&re 
f2=c10a1&gclid=CKXgjdrxrooCFRTW 
YAod3zeqsw 


Burglar alarm 


questions 

I am a year-12 student and about to 
start my major project. It is going to 
be the PC-Controlled Burglar Alarm 


Ultra-LD 2 x 100W Stereo Amplifier 
(November & December 2001, Janu- 
ary 2002): in the "Switching On The 
First Time” section (pages 71 & 72) 
of the third part of the series, a step- 
by-step procedure was presented for 
connection and testing of the various 
components of the system. A slight 
error in the sequence prevents the 
DC fault protection test from operat- 
ing successfully. 

As described in the second para- 
graph of “STEP 9”, 2 x 1.5V cells 
are used to test the operation of the 
DC fault protection circuitry on the 
Loudspeaker Protection module. 
However, the negative speaker lead 
from the amplifier must remain con- 
nected to the Loudspeaker Protec- 
tion module during the test. 

Without this connection, there 
is no earth return path back to the 
power supply, so the protection 
circuit will be inoperative. 


System in the February 2006 edition 
but I have a problem with some PIRs: 
they have positive, negative and two 
alarm terminals. The PC board in the 
magazine has provision for positive 
and negative (ground) and one termi- 
nal for the alarm signal. How does this 
work? How does it detect if the circuit 
is NO or NC? Do I need different PIRs? 
(N. P., Ulladulla, NSW). 

& Many PIR (Passive infrared) sensors 
have four terminals. Two terminals 
provide power for the sensor’s inter- 
nal circuits and are often marked “+” 
(positive) and “-” (negative). These two 


WARNING! 


Note that is still important to dis- 
connect the positive lead from the 
amplifier during this test. As one 
hapless constructor discovered, if 
the positive lead is left connected 
and power is accidentally left on, 
connecting the battery will instantly 
destroy one of more of the amplifier’s 
output transistors, along with their 
associated emitter resistors! 


Studio Series Remote Control, April 
2006: after power up, channel selec- 
tion via the optional front-panel 
switches is not possible until after 
one channel change has been made 
via infrared remote. An update to 
the AT90S2313 microcontroller firm- 
ware is available from our website 
to correct this problem. 

Constructors of the Studio Series 
Preamplifier kit do not need this 
update as channel selection switches 
were not part of the design. 


terminals connect to the “+12V” and 
“GND” terminal block outputs on the 
alarm board. 

The second two terminals provide 
“normally open” (NO) and “normally 
closed” (NC) outputs. Only one of 
these must be connected and il’s not 
important which one you choose. As 
described in the article, the NO or NC 
output of a sensor connect to one of the 
“ZONE” inputs on the alarm board. 

When running the alarm software, 
be sure to select “N/O” or “N/C” in the 
“Configuration” panel to match your 
sensor wiring. SG 


SILICON CHIP magazine regularly describes projects which employ a mains power supply or produce high voltage. 
All such projects should be considered dangerous or even lethal if not used safely. 

Readers are warned that high voltage wiring should be carried out according to the instructions in the articles. 
When working on these projects use extreme care to ensure that you do not accidentally come into contact with 
mains AC voltages or high voltage DC. If you are not confident about working with projects employing mains volt- 
ages or other high voltages, you are advised not to attempt work on them. Silicon Chip Publications Pty Ltd dis- 
claims any liability for damages should anyone be killed or injured while working on a project or circuit described 
in any issue of SILICON CHIP magazine. Devices or circuits described in SILICON CHIP may be covered by patents. 
SILICON CHIP disclaims any liability for the infringement of such patents by the manufacturing or selling of any 
such equipment. SILICON CHIP also disclaims any liability for projects which are used in such a way as to infringe 
relevant government regulations and by-laws. 

Advertisers are warned that they are responsible for the content of all advertisements and that they must con- 
form to the Trade Practices Act 1974 or as subsequently amended and to any governmental regulations which are 


applicable. 
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REFERENCE 


GREAT BOOKS FOR 


í » pwer 
Aa plificr Design hå pe 
Handbook Reduced in price from previous edition! From one of 
the wortd's most respected audio authorities. New 4th 
edition is more comprehensive than ever — now with new 
chapters on Class D amplifiers and DG servos. 
Now even bigger — 465 pages in paperback. 


bl See the review in September 2006 issue. 


Variable Speed 
ives and 


Ort 
Power Electronics 
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An essential reference for engineers and anyone who wishes 
to design or use variable speed drives for induction motors. 


At 


Projects inG Through graded projects introduces the fundamentals of mi- 
MANU croelectronics, the 8051 family, programming in C and the 
aV use of aC compiler. Provides an interesting, enjoyable and 
) | easily mastered alternative to more theoretical textbooks. 
178 pages in paperback. 


PPR De rig 


for Product 
Widely regarded as the standard text on EMC, provides all the designers 
key information needed to meet the requirements of the EMC 
Directive. Most importantly, it shows how to incorporate EMC 
principles into the product design process, avoiding cost and 
performance penalties, meeting the needs of specific stand- 
ards and resulting in a better overall product. 


360 pages in paperback. 


Anyone interested in ports, transducer interfacing, analog to dig- 

ital conversion, convolution, filters or digital/analog conversion 
will benefit from reading this book. The principals precede the 
applications to provide genuine understanding and encourage 
further development. 302 pages in paperback. 


OE 


The latest guide to RF design for engineers, technicians, stu- 
dents and enthusiasts. Covers key topics in RF: analog design 
principles, transmission lines, couplers, transformers, ampli- 

fiers, oscillators, modulation, transmitters and receivers, 
propagation & antennas. 279 pages in paperback. 


Op Amps 


for Everyone 
ser de 


Compiled by Texas Instruments, this is the closest thing 
to a “bible” on op amps. This is an engineer's reference 


LY a g with lots of theory, plenty of maths and right up-to-the- 
=] minute with modern devices. Not cheap but worth every 
cent. 478 pages, soft covers. 
100 SILICON CHIP 


If you've ever wanted to know the intricate details of 
setting up your own wireless network and the traps for 
young players, you'll find it here. 

(See review July 05 Siticon CHIP) 

530+pages in paperback. 


For anyone involved in designing, adapting and using analog 
and digital audio equipment. Covers tape recording, tuners 
and receivers, preamplifiers, voltage amplifiers, audio power 
amplifiers, compact disc technology & digital audio, test & 
measurement, loudspeaker crossover systems, power sup- 
plies and noise reduction systems. 375 pages in soft cover. 


Essential reading for electronics designers and students 
alike. It will answer questions about core analog theory and 
design principles as well as offering practical design ideas. 
Many of the circuits taken from lan Hickman's 

magazine articles. 294 pages in soft cover. 


An easy-to-follow, step-by-step text for a wide variety of 
power Supplies. All described in simple language. Anyone & 
with a basic knowledge of electronics can create a very com- 
plicated power supply design. 265 pages in paperback. 


Ever wondered how they scramble video on cable and sat- 
ellite TV? This book tells you! Encoding/decoding systems 
(analog and digital systems), encryption, even schematics 
and details of several encoder and decoder circuits for ex- 
perimentation. For both the hobbyist and the professional. 
290 pages in paperback. 


A guide to DVD technology and applications, with particular 
focus on design issues and pitfalls, maintenance and repair. 
Ideal for engineers, technicians, students of consumer 
electronics and sales and installation staff. As reviewed in @@ 
silicon Chip February 2004. 319 pages in paperback. Å 
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Red Hat 


Enterpris Linux & 


If you're into Linux you've got to have this latest 
omnibus reference covering Red Hat Enterprise Linux 
and Fedora. Great for internet server management, 


t adora tdiuon 


= == V firewalls, encryption, authentication and more. 
Te ‘ $ Includes DVD. 832 pages, soft covers. 
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BOOKSHOP 


Bectric Motors 
and Drives Brand new edition of this amazingly popular book. 
x Intended for non-specialist users of electric motors 
(2 wee and drives, filling the gap between academic texts and 
ee. general "handbooks". Explores all of the widely-used 
ew modern types of motor and drive including convention- 


A unique and practical guide to getting up and running 
with the PIC. 
— idea! introduction for students, teachers, technicians and 
electronics enthusiasts. Revised 3rd edition focuses entirely 
on re-programmable flash PICs such as 16F54, 16F84 
12F508 and 12F675. 226 pages in paperback. 


OO ILL 


al & brushless DC, induction motors, steppers, servos, 
Y vA synchronous and reluctance. 384 pages, soft cover 


It assumes no knowledge of microcontrollers 


This remarkable archival collection spans nearly three decades of 

Australia's own "Radio and Hobbies’ then "Radio TV and Hobbies”. 

Every article has been painstakingly scanned into PDF format 

— ready to read at your leisure on your computer (obviously, a 

computer DVD-ROM reader is required along with Acrobat Reader). 
For history buffs, it's worth its weight in gold. For vintage radio 

~ "mp enthusiasts, what could be better? For 

anyone interested in electronics, this is 

one which you MUST have in your collection! 


NOTE: ALL PRICES ARE PLUS P&P — SEE BELOW. 


AMATEUR SCIENTIST CD ooo... cscceeseteeee ee esenneeeenes $62.00 
ANALOG CIRCUIT TECHNIQUES W/DIGITAL INT... eee $74.00 
ANALOG ELECTRONICS -csssccvcosornvesancavwsnsivecen snsepmrvennsnserensenes $97.00 
AUDIO ELECTRONICS sya svange rigge $96.00 
AUDIO POWER AMPLIFIER DESIGN  ...nccsscosisscssssagggstapersecsess $83.00 
COMPLETE REFERENCE RED HAT............... pis: EGET iv $89.00 
DVD PLAYERS AND DRIVES gg SE cocci cree $82.00 
ELECTRIC MOTORS AND DRIVES... cccccssxavastcvsnitisssstiogss våvvv0 11000 $52.00 
EMC FOR PRODUCT DESIGNERS sasss:........-iamsdgivesccssenssensiies $171.00 
INTERFACING WITH G øser» øde rejag eenei $66.00 
M'CONTROLLER PROJECTS IN G FOR 8051... ccseseeenees $78.00 
OP AMPS FOR EVERYONE EE $133.00 
PIG IN PRACTICE uppe genere vn $58.00 
PIC MICROCONTROLLER - PERSONAL INTRO COURSE .......$50.00 
POWER SUPPLY COOKBOOKaaki.......... cede secur a ase. $105.00 
PRACTICAL RF HANDBOOK New 4th Edition... $77.00 
PRACT. VARIABLE SPEED DRIVES/POWER ELECT. ............... $91.00 
RADIO, TV AND HOBBIES ON DVD-ROM .............:ccceccee $62.00 
THE WIRELESS NETWORKING STARTER KH seisseen $49.00 
VIDEO SGRAMBLING/DESGRAMBLING ..,.......scsssscessseeneeerees $92.00 


ae NOW = V3.0: Includes bonus science so 
Many thousands of copies now sold. Two incredible 
CDs containing over 1000 classic projects, sourced 

Å from Scientific American over the past 73 years ~ 

and covering every field of science. This new “Dr 

it's said to be 
even more user friendly with much more information 
and data. Runs with any browser. Recommended by the 


10 
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Covers all the analog electronics needed in a wide 
range of higher education programs: first degrees in 
electronic engineering, experimental science course, 
MSc electronics and electronics units for HNDs. Text 
is supported by numerous worked examples and 
experimental exercises. 312 pages in paperback. 


in Praclice 
). Wa, SMITH 


Based on popular short courses on the PIC, 
for professionals, students and teachers. Can 


Shawn" edition is the latest version — 


Aled “cas 
Aa Dene s4 stemme 


National Science Teachers Association (USA). 
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TAX INVOICE - SILICON CHIP PUBLICATIONS ABN 49 003 205 


Your Name 


ftware I 


OR FAX 


TVER HHS &, 


be used 

at a variety of levels. An ideal introduction to the world 
of microcontrollers for hobbyists, students and profes- 
sionals. 255 pages in paperback. 
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Address __—— 
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Daytime Phone No. ( har 


: STO 
Email 


Payment details: 


[] Cheque/Money Order enclosed OR 
Charge my credit card — {_] Visa Card [] MasterCard 
No: FATT | — 


Signature — Card expiry date 


BOOK TOTAL: $.anmenener PLUS P&P: Gameprepd ORDER TOTAL$ AU 


‘ALL TITLES SUBJECT TO AVAILABILITY. PRICES VALID FOR MONTH OF MAGAZINE ISSUE ONLY. ALL PRICES 


MARKET CENTRE 


Cash in your surplus gear. Advertise it here in Silicon Chip. 


CLASSIFIED ADVERTISING RATES 


Advertising rates for these pages: Classified ads: $27.00 (incl. GST) for up to 20 
words plus 80 cents for each additional word. Display ads: $49.50 (incl. GST) per 
column centimetre (max. 10cm). Closing date: 5 weeks prior to month of sale. 


To book your classified ad, email the text to silicon@siliconchip.com.au and 
include your credit card details, or fax (02) 9939 2648, or post to Silicon Chip 
Classifieds, PO Box 139, Collaroy, NSW, Australia 2097. 
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PATENT 
ATTORNEY 


Dr Lance Roman-Miller 


* Designs 
% Patents 


www.BluePatents.com 
contact@ BluePatents.com 


FOR SALE 


More control solutions for you! 
NEW Netiom UDP: a budget priced 
Ethernet card ($225) which you can use 
for control and monitoring. 

NEW Protocol Gateways: Lonworks to 
Modbus, Profibus to Modbus, Can(J1939) 
to Modbus, AB-DF 1 to Modbus and more 
NEW Range of serial LCD displays and 
touch screens. Easily connected to a 
range of PLCs. 

NEW Low Cost Dual DC Amplifier 
Kit: perfect for Data Acquisition. Amplify 
signals from 1.5 to 10 or reduce signals 
by a factor of 0.7 to 0.1 

Serial Stepper Motor Controller card 
will now control motors up to 7500pps 
Motor Controllers from Pololu: we 
have a range of DC motor and servo 
motors.These motor controllers have 
been designed for robotic applications. 
Electronic Thermostats with digital 
temperature display; 2 control relays 
can be used in heating and cooling. NTC 
thermistor or J T/C or Pt100 sensors. 
Isolated and Non Isolated RS232 to 
RS485 converters. 

USB to R$422/RS485 converter with 
1500V Isolation, RTS or Auto Data Flow 
control. 

Signal Conditioners non-isolated and 
isolated: convert thermocouples, RTDs 
to 4-20mA or 0-10V. Fully programm- 
able. 

Stepper Motors: we have a selection 
of stepper motors for hobby and high 
torque CNC applications. 

DC Motors for both hobby and high 
torque applications. 


www.siliconchip.com.au 


® More frequent updates — every 2.5 seconds! 
® More alarm settings — over 70 parameters! 
è More highs, lows and graphs — over 80 in all! 


With the Vantage Pro2 Weather Station 
you get incredibly detailed information on: 
Wind — direction and strength 

Rainfall — current, recent patterns etc. 
Temperature — current, wind chill, etc. 
Barometric pressure — current and trends 
Humidity & dewpoint — current and 24 hrs 
And your own local forecast. You'll be 
more accurate than the weather bureau! 
Available in wired or wireless models 
(wireless transmission up to 300m!) 


ECOWATCH 


Unit 5, 17 Southfork Dve Kilsyth, Vic 3137 
Tel: [03] 9761 7040 Fax (03) 9761 7050 
www.davisinstruments.com.au 


SPEAKERBITS 


HI-FI SPEAKER REPAIRS 


YOUR EXPERT SPEAKER REPAIR SPECIALISTS 


Specialising in UK, US and Danish brands. 
Speakerbits are your vintage, rare and collectable speaker 
repair experts. Foam surrounds, voice coils, complete 
recone kits and more. Original OEM parts for Scan-Speak, 
Dynaudio, Tannoy, JBL, ElectroVoice and others! 5 


03 9647 7000 


DC, Stepper & Servo Motor controller 
kits. 

Serial and Parallel Port relay controller 
cards. 

PIC MicroProgrammers: serial and 
USB port operated. 

Switch Mode, Battery Chargers and 
DC-DC converters. 

Full details and credit card ordering 
available at www.oceancontrols.com.au 
Helping to put you in control. 


RCS RADIO/DESIGN is at 41 Arlewis 
St, Chester Hill 2162, NSW Australia 
and has all the published PC boards 
from SC, EA, ETI, HE, AEM & others. 
Ph (02) 9738 0330. sales @rcsradio. 
com.au, www.rcsradio.com.au 


www. siliconchip.com.au 


ELNEC IC PROGRAMMERS 
High quality ie 
Realistic prices 
Free software updates 
Large range of adaptors 
Windows 95/98/Me/NT/2k/XP 


CLEVERSCOPE 
USB OSCILLOSCOPES 
2 x 100MSa/s 10bit inputs + trigger 
100MHz bandwidth 
8 x digital inputs 3. 
4M samples/input kg) 
Sig-gen + spectrum analyser 
Windows 98/Me/NT/2k/XP 
IMAGECRAFT C COMPILERS 
ANSI C compilers, Windows IDE 
AVR, TMS430, ARM7/ARM9 
68HC08,-68HC11, 68HC 12 
GRANTRONICS PTY LTD 


www.grantronics.com.au 
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ge 


“Internationa I satellite — 
TV reception in your pe 
home is now affordable. ' 
Send for your free info 
pack containing equip- 4 
ment catalog, satellite j 
lists, etc or call for appointment to view. 


. We can display all satellites from 76. 52 


to 180°. 
— AV-COMM Pa, 24/9 Powells Rd, 
Brookvale, NSW 2100. — å 
Tel: 02 9939 4377 or 9939 4378. — 
ax: 9939 4376; www.avcomm.com. au 


Printed Circuit Board Manufacture 


48-Hour service + High quality * Low p 


1 offs to any quantity 
NN Artwork design if required A 
n Call for obligation free quote... < x 
. INSTANT PCBs, POBox 448, Avalon 2107 . 
Ph (02) 9974 1189 Fax (02)9974 5491 


Circuit Ideas Wanted 


Do you have a good circuit 


idea? If so, sketch it out, write a 
brief description of its operation 
& send it to us. 


Provided your idea is workable 
& original, we'll publish it in 
Circuit Notebook & you'll make 
some money. We pay up to $100 
for a good circuit idea or you 
could win some test gear. 


Silicon Chip Publications, 
PO Box 139, Collaroy, NSW 2097. 


VIDEO - AUDIO - PC 


distribution amps splitters 
digital standards converters - tbc's 
switchers - cables - adaptors 
genlockers - scan converters 
bulk vga cable - wallplates 


DVS5c & DVS5s 
High Performance 
Video / S-Video 
and Audio Splitters 
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Quest AV, VGA Splitter 
: " VGS2 


HQ VGA 
Cables 


AWP1 
A-V Wailplate 


Come to the 

speci: alist5-- 

Quest Electronics’ Pty Limited abn 83 003 501 262 t/a Queslronix 
Products, Specials & Pricelist at www.questronix.com.au 


fax (02) 4341 2795 phone (02) 4343 1970 
email: questav@questronix.com.au 


www. dontronics.com has 300 selected 
hardware and software products avail- 
able from over 40 world wide manufactur- 
ers, and authors. 

Olimex Development Boards & Tools: 
ARM, AVR, MAXQ, MSP430 and PIC. 


Atmel Programmers And Compilers: 
STK500, Codevision C, Bascom AVR, 
FED AVIDICY Pro, MikroElektronika Basic 
and Pascal, Flash File support, and boot 
loaders. 

PICmicro Programmers And Compilers: 
microEngineering Labs USB programmers, 
adapters, and Basic Compilers, DIY (Kit- 
srus) USB programmers, MikroElektronika 
Basic, Pascal, DSpic Pascal Compilers, 
CCS C, FED C, Hi-Tech C, MikroElektronika 
C, disassembler and hex tools. 

CAN: Lawicell CANUSB, CAN232 


FTDI: USB Family of IC ‘s. FT232RL, 
FT2452RL, also BL and others. 
4DSystems LCD/Graphics: Add VGA 
monitor, or OLED LCD to your micro. Simple 
Serial I/F. 

Heaps And Heaps Of USB Products: 
TTL, RS-232, RS-485, modules, cables, 
analyzers, GRO's. 

Popular Easysync USB To RS-232 
Cable: Works when the others fail. Only 
one recommended by CBUS. Money back 
guarantee. 


www.dontronics-shop.com 
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Do You Eat, Breathe and Sleep TECHNOLOGY? 


Opportunities for full-time and part-time positions all over Australia & New Zealand 


Jaycar Electronics is a rapidly growing, Australian 
owned, international retailer with more than 39 stores in 
Australia and New Zealand. Our aggressive expansion 
programme has resulted in the need for dedicated 
individuals to join our team to assist us in achieving our 
goals. 


Why not do something you love and get paid for it? Please 
write or email us with your details, along with your C.V. 
and any qualifications you may have. We pay a 
competitive salary, sales commissions and have great 
benefits like a liberal staff purchase policy. 


Send to: 
Retail Operations Manager - Jaycar Electronics Pty Ltd 


We pride ourselves on the technical knowledge of our 
staff. Do you think that the following statements describe 
you? Please put a tick in the boxes that do: 


P.O. Box 6424 Silverwater NSW 1811 
Email: jobs@jaycar.com.au 


Knowledge of electronics, particularly at component level. 
Assemble projects or kits yourself for car, computer, audio, etc, 
Have empathy with others who have the same interest as you. 
| May have worked in some retail already (not obligatory). 
Have energy, enthusiasm and a personality that enjoys 
helping people. 
| Appreciales an opportunity for future advancement. 
| Have an eye for detail. 


RFMA 


Jaycar Electronics is an equal opportunity employer and 
actively promotes staff from within the organisation. 


RF Modules Australia 


Low Power Wireless Connectivity Specialists 


BIM2-433-64-5V| Applications: | NEW! BiM2A 
UHF FM Transceiver | Rural UHF FM Transceiver - 
In Stock Now!| Utilities | In Stock NOW mg 
| Range: 250m| Industrial | Range: 500m+ ic am 
“SG Power: 10mw| Commercial | Power: 25mW. auai 
| Data rate: 64kbps | Government | Data rate 64kbps 
BiM2T & BiM2R coming | Meter Reading | 33mm x 23mm x 4mm 


RADIOMETRIX: Low Power, Licence Exempt Radio Modules 


RF Modules Australia. P.O. Box 1957 Launceston, TAS., 7250. 
Ph: 03-6331-6789. Email: sales@rfmodules.com.au. Web: rfmodules.com.au 


DOWNLOAD ou R CAT ALOG AT Parallax Basic Stamps 

7 moe die: The awesome simultasking 8-core Propeller Chip. 
Lots of sensors and Development kits + Robots. 
Ultrasonics, PIR accelerometer. 


Serial LCD display, serial keypads. 


WORLDWIDE ELECTRONIC COMPONENTS 
PO Box 631, Hillarys, WA 6923 
Ph: (08) end 7305 Fax (08) 9307 7309 


Stepper Motor Controllers & Motors 
Micro stepping up to 25,600 

fully protected industrial 

grade controllers at incredible 


prices. 

PCB mount units with full 32 

bit indexer capability. 

DIN rail mount controller for factory applications. 
See our website for details and PDF file. 

Call or email us for application assistance. 
ron@nollet.com.au 


MicroByte Electronics: PIC Micros 
— Development Board — Development 
tools & Components. Phone: (03) 9378 
4288. info@ microbyte.com.au; www. 
microbyte.com.au 


RT Nollet: Ph (03) 9338 3306; fax (03) 9338 
4596; mobile 0407 804 712. 


CLEARING ALL STOCKS of through- 
www.nollet.com.au 


hole ICs for free. You pay $2.00 for 
post & pack. Limit 10 per customer. Go 
to www.lazer.com.au 


displays $39. Also LED and nixie clock 
kits and all sorts of other stuff. www. 
ledsales.com.au 


KIT ASSEMBLY 


PCBs MADE, ONE OR MANY. Any 
format, hobbyists welcome. Sesame 
Electronics Phone (02) 9593 1025. 
sesame @sesame.com.au 
www.sesame.com.au 


NEVILLE WALKER KIT ASSEMBLY 
————SSS A REPAIR: 

LEDs! New old stock standard bright- © Australia wide service 

ness and superbright brandname LEDS @ Small production runs 

from justa few cents each. Cree X-Lamp © Specialist “one-off” applications 
XR-E LEDs $14.50. TA8050P bridge Phone Neville Walker (07) 3857 2752 
DC motor drivers $1.50. 20x 2 OLED Email: flashdog & optusnet.com.au 
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Advertising Index 
555 Electronics 
Altronics 


Amateur Scientist CDs 


-Av-Gomm .: 


JED Microprocessors 


Lance Roman-Miller 


MicroZed Computers 


Ocean Controls 


Sesame Electronics 
Silicon Chip Binders 
Silicon Chip Bookshop 
Silicon Chip Subscriptions 
SC Pert. Elect. For Cars 
Siomar Battery Industries 
Speakerbits 

Splat Controls 


Trio Smartcal 


WES Components 
Worldwide Elect. Components .. 104 


PC Boards 
Printed circuit boards for SILICON 
CHIP designs can be obtained from 
RCS Radio Pty Ltd. Phone (02) 9738 
0330. Fax (02) 9738 0334. 


www. siliconchip.com.au 


